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PREFACE. 



Thb Report on the Geology and Agriculture of Mississippi 
herewith presented to the public, and more especially, to the people 
of Mississippi, is intended to embrace the observations and results 
heretofore obtained in connection with the Geological and Agri- 
cultural Survey of the State, so far as they are complete in them- 
selves, or calculated to impart usefal information, either practical 
or scientific, as to the natural character and resources of the State. 

There exists a great diversity of opinion, both among professional 
men and the public generally, as to what ought to be the character 
and extent of the investigations connected with State Surveys of 
this kind ; nor can this be surprising in view of the fact, that the 
execution of such works under the auspices of State governments, 
has only been inaugurated at quite a recent date, since the rapid 
progress of industrial pursuits by the aid of science, has rendered 
the claim of those depending more immediately upon the natural 
resources of the land, to similar assistance, too clear and pressing 
to be longer disregarded. At first, these Surveys contemplated 
mainly the development of the mineral resources of the countries 
to be examined ; but the obvious importance of a simultaneous 
observation of the prospects offered to other pursuits, has gradually 
80 expanded the sphere of investigation, that its limits, as well as 
the principal and primary subjects of investigation are now 
, generally determined chiefly by tiiie pecuniary means provided for 
:1he purposOi in connection with the natural conditions and first 
Becessities of the r^ona to be explored. 
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It follows as a necessary consequence, that the objects of these 
Surveys, as well as the manner of their execution, will differ, more 
or less, in each State ; and that the method of investigation 
pursued in one may be altogther unsuited to the conditions obtain- 
ing in another. 

The Survey of Mississippi, according to the act creating it, was 
to be of the most comprehensive character — nothing less, in fact, 
than a complete Natural History Survey, embracing scientific as 
well as practical detail — similarly with that of New York. The 
limited means provided by law, however, have rendered it unadvis- 
able to attempt to prosecute simultaneously such a multitude of 
subjects, since the development of the most practically important 
results would thus be unduly delayed ; and for some years past, 
the more immediate objects of a Geological and Agricultural 
Survey have been chiefly kept in view, the other departments of 
natural science receiving such consideration only as their intimate 
connection with the chief objects necessarily required. In the 
present Report, therefore, the geological and agricultural features 
of the State of Mississippi, as far as observed, and the investiga- 
tions made in relation to them, are chiefly considered. 

As to the method pursued in the investigations themselves, and 
the direction of the latter, the Report will speak for itself. The 
main object in a practical point of view being, in Mississippi, the 
promotion of the interests of Agriculture and of kindred pursuits, 
(in the absence of metallic minerals to any useful extent) and the 
agricultural features being so closely dependent upon the geologi- 
cal, as to render the subdivisions based upon the latter almost 
equivalent to those which represent the former ; since, moreover, 
the materials of the geological formations are important, not only 
as imparting their character to the soils, but also as fyrnishing 
natural manures of the highest value ; the study of the geological 
phenomena is obviously the first step towards a full understanding 
of the agricultural resources, both present and future ; which 
cannot be intelligently discnssed without continual reference to the. 
former. This study being absolutely essential, we must bring to 
bear on it all the means that science afifords, even though these 
should, at first sight, seem to have no bearing on the practical 
questions to be decided — an objection not unfrequently urged 
against the detailed study of fo;?sil shells, for instance. Yet this 
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apparently unprpStable knowledge of the shells found in the 
seyeral strata, is hardly less essential in the study of the geology 
of Mississippi, than the knowledge of the several letters of the 
alphabet is to liim who would learn to read. And thus it is with 
many other subjects of scientific research mentioned in the present 
volume, which to those not accustomed to studies of this kind 
might seem of no interest whatsoever. 

As regards the study of the agricultural features proper, both 
the methods I have pursued, and the objects I have kept in view^ 
are more specially, and more fittingly, explained in the General 
Part of the Agricultural Report, than could be done in this place ; 
and will be found amply exemplified in the Special Part, page 254, ff. 

If the method to be pursued in investigations of this kind, is 
gubject to diiferences of opinion (sufficiently great to have caused 
the American Association for the Advancement of Science, at one 
of its late session?, to appoint a committee composed of some of 
the fir?t men of science to examine the question), such is no less 
the case witli reference to the manner of presenting the results to 
the public. It would seem that this point also must be considered 
as being, in a great measure, subject to variation according to the 
BBcessities of each case ; and such being my conviction, it has been 
my aim throughout to answer, as far as I could, tlie questions bear- 
ing vpon the subjects in hand, which experience had taught me were 
iffloatj and being agitated, among the people, whether of a single 
neighborhood or district, or of the whole State ; in such connection, 
and, as much as possible, in such language as I knew would make 
it understood at the points for which it was intended, even though 
ttie expressions employed might not in all cases be deducible from 
any authentic philological source. I am aware that in so doing, 
I have laid myself open to some criticism in a literary point of 
Tiew ; but I hope that the practical consideration just referred to 
may serve, in some measorej as an extenuation of the fault. 

It is more especially with reference to the introduction of the 
somewhat lengthy chapter treating of the general principles of 
Bational Agriculture, that I feel it necessary to enter the plea of 
q)ecial fitness, since on general grounds, it might not be considered 
as being in its place in a special Report, It was originally sug- 
gested by my personal experience, among the agricultural popula- 
tfon of the State, of the desire for information of this character ; 
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and the probability that without it, the results of the Agricultural 
Survey could not readily be made available to a very large part 
of those for whose special benefit the work is intended. Yet I 
might not have thought myself justified in making this feature so 
prominent, even to the exclusion of a certain amount of special 
information, but that it appeared to meet the particular approval 
of the gentlemen constituting the legislative committee, to whose 
examination the manuscript was submitted — thus confirming the 
impression dirived from my own observation, regarding the pro- 
priety of introducing it, as explanatory of the nature and object 
of such investigations, and of the results elicited. With this 
special object in view, I have attempted to present, to the agricul- 
tural reader, as briefly and concisely as possible, and with the least 
use of technical terms compatible with that conciseness, the well' 
established principles of Rational Agriculture, with special refer- 
ence to such matters as have a particular bearing upon the 
conditions existing in this State. The treatise, therefore does not 
in any manner pretend to completeness, but simply touches in an 
explanatory manner, such subjects as appeared to me of immediate 
importance in connection with the results of the Survey ; and I 
have endeavored by copious references throughout the special part, 
to establish that connection, and to enable the reader unacquainted 
with the subject, to see, and act intelligently with reference to th# 
reasons why a certain course is recommended in certain cases. 

It is with reference to the latter point particularly, that I have 
deviated from the course usually pursued in Reports communicating 
analyses of soils ; it being mostly left to the agriculturist to 
interpret, as best he may, the columns of names and figures which 
he recieves from the hands of the chemist. That under such cir- 
cumstances, little benefit should result from these analyses, is not 
wonderful. The chemist, not knowing the circumstances under 
which the soil he has analyzed, occurs in nature, cannot, if he 
would, advise intelligently as to the import of his results; yet, to 
draw the conclusions contained in the abstract result communicated 
by him^to the agriculturist, almost always transcends the knowledge 
of the latter ; for it presupposes in most cases, an acquaintance 
with chemistry and the kindred sciences not to be expected, unlcsi 
of professional men. The agricultural chemist, therefore, ought 
not only to make the analyses, but also to interpret them to the 
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agricnlturist ; but he cannot^ in general, do so intelligently from 
the results obtained in his laboratory alone, fi:om a few specimens 
desultorily collected by others, without reference to any rule, or 
system of investigation ; which can be consistently carried out 
only upon the scale of a public work, by State aid. 

While this, however, may justly be claimed at the hands of the 
scientific investigator, it is asking nothing short of an impossibility, 
when it is expected of him that he should communicate the scien* 
tific detail of hit researches, in language intelligible to those not 
previously acquainted with the fundamentals of the science. It 
might as well be asked that he should teach a person to read, 
without giving him the trouble of learning the letters of the 
alphabet. 

It is very commonly and cheaply charged upon professional mcE 
gemerally, and upon those cultivating the exact sciences in partic- 
ular, that they have a perverse disposition to wrap up everything 
known in an unintelligible, technical jargon, or " big words ^ as 
they are currently termed. It is expected of them that they should 
develop new ideas (such as always result from the special study of 
any subject), but that they should use no new terms in expressing 
or communicating them ; which is simply impossible. No one can 
expect to be taught^ without learning ; let him catch the idea^ and 
it will matter little to him whether the word expressing the same 
be Greek, Latin, or Chinese ; English terms, already possessing 
definite meaning, cannot be used to express new ideas. If he 
cannot take the time, or trouble, to learn the tctea, he ought not te 
complain if he cannot understand the term. 

In a practical point of view, it being undeniable that the fre- 
quent recurrence of technical terms not familiar to the general 
reader, will often deter the latter from attempting to read evca 
that which he can understand, I have thought it best to separate, 
as much as possible, the purely scieiitific part from the purel/ 
practical, so as to enable each one to select at once what is suited 
to his taste and purpose. I have for this reason, separated the 
geological part from that descriptive of the agricultural features, 
connecting the two, however, by copious references, and evea 
repeating in brief, at times, in the latter part, important points ia 
the geology of the country, already given in the former part, and, 
more fully discussed there. In the geological part itself, I hare 
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given under separate heads (" Ustftd Materials ") the chief practi- 
tal results embraced in the previous description of geological 
detail, which it would be impossible to render fully intelligible to 
readers not conversant with the science, without writing, at the 
same time, a Compend of Geologj. The latter course has been 
to some extent pursued in many State Reports, and among others, 
in the two Reports published previous to the present one, in this 
State. I have so much the more felt justified in omitting this 
feature, and substituting for it a Compend of Agriculture, before 
noticed. 

But it may be thought by some that under the circumstances, 
the geological, scientific detail might, for practical purposes, as 
well have been omitted altogether. But it is inadmissible, at the 
present day, to appear before the public with mere assertions, with- 
out presenting, as vouchers for the accuracy of the observations, 
the record of the latter ; and the fact that that record cannot be 
made intelligible to all at the first glance, can form no legitimate 
objection to the propriety of giving those who can understand it 
the opportunity of judging and controlling, the correctness of the 
conclusions. The very separation of the practical from the scien- 
tific detail, has necessarily imparted to the latter an aspect even 
more abstruse than usual ; but the unprofessional reader may skip 
what seems unintelligible to him, with the understanding that he 
loses nothing that could be explained, unless he were to go to the 
trouble of making himself acquainted with the rudiments at least 
of the science, which it is not the province of a State Report to 
teach. A great deal, however, of what might not be intelligible 
to the general reader, hy itself ^ will become so to those desiring 
fmrther information on the subject in hand, by looking up the 
paragraphs referred to in the text — to facilitate which, the 
paragraphs occurring on every page are given at the top, on the 
inner corner. The whole being written with a view to these 
references, to avoid incessant repetition, it will be quite essential 
to the casual reader to make use of them. 

The discusssion of the agricultmral features of a region involves, 
mecessarily, two distinct classes of data, viz: 1st. The general 
description of the surface configuration, vegetation, soil, etc. 2nd, 
The discussion of the peculiarities of the several soils, if the 
observations made are such as to render such discussion useful. 
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While the former class of observations has been made, and is 
recorded here, with reference to the greater portion of the State, 
Hie latter is as yet very incomplete, in consequence of the chemical 
irork of the Survey having unavoidably remained far behind the 
leld work. Copious specimens of soils, marls, etc., from the 
regions examined are, however, in the collection of the Survey, 
and will be subjected to analysis, or such other examination as 
they may require, so soon as the limited means of the Survey — 
consisting, thus far, of my single-handed labor,. with the occasional 
aid of kind friends— will permit; and the same is intended to be 
done with reference to the districts not yet sufficiently examined, 
as mentioned in the Special Report. The publication of prelimi- 
nary Reports necessarily containing a great deal of crude and 
indigested matter, is not a pleasant necessity to the scientific 
investigator; but I shall consider the objects o( the present Report 
to be amply attained, if the observations, results and suggestions 
it contains, shall succeed in awakening our agricultural population 
more gcnei-ally to the importance and necessity of agricultural 
improvement, and of a rational system of Agriculture. It rests 
with them, in great degree, to render the Agricultural Survey 
that which it should be. It is upon them that the scientific inves- 
tigator is dependent, in most cases, for knowledge of the faults 
and virtues of a soil, the cause and remedies of which he is to 
tscertain ; it is they who must test in practice the correctness of 
his conclusions ; and it is only by co-operation of this kind between 
the practical agriculturist and the scientific investigator, that the 
benefits of the aid of science to Agriculture, are capable of reali- 
Mtion. Agricultural science is young ; it cannot as yet answer at 
once all questions which may arise in regard to the mutual relations 
of soils and crops ; but its fundamentals are well established, and 
it is upon investigations like these that its progress must be based. 
It is obvious, moreover, that the knowledge thus obtained of the 
peculiarities of the State, is a most essential step towards the 
establishment of Agricultural Schools of a character truly prac- 
tical, in which the young men of the State shall be taught, not 
only general principles, and what ought to be their mode of pro- 
•ednre in certain suppositious cases : but also what are. in fact and 
practice, the cases they will have to deal with in their own State^ 
illustrated by actual specimens, having received a thorough exam- 
ination. 
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In mentioning the vegetation of the Beveral regions, I have 
throughout made use of the popular names, as far as such exist ; 
when, however, characteristic plants requiring meniion possessed no 
English name, I have given the systematical botanical term, which 
conveys the meaning to some persons at least. I must observe; 
however, that in reference to the popular names of the Oaks, thero 
exists a great confusion in our State ; those generally adopted in 
the United States, and which have already passed into systematic 
botany and text-books, having partially, in Mississippi, been trans- 
ferred to different species. Thus the Quercus fakata^ everywhere 
else called Spanish Oak, is generally designated as " Red Oak^' in 
Mississippi ; the true Bed Oak (Q. rubra) of the Middle States, is 
either not distinguished here from the Black Oak (Q. tinotoria), 
or is by many thought to be a '* kind " (variety) of the Q. fakaim 
(the " iled" Oak of the Mississippians, or Spanish Oak proper.) 
On the other hand, the name of '^ Spanish Oak " is popularly 
applied, in Mississippi, to the Q; coctneuj the Scarlet Oak of other 
States. To use the other nomenclature by itself, would involve, 
either throwing the student of botany into iDextricable confusion 
as to the trees of the State, or else a misunderstanding on the part 
of the agricultural population, which would be the more serious, 
as these several Oaks indicate very essential differences of soil. 
To avoid these inconveniences, I have throughout, in the text, used 
the names as adopted in botanical text books, but have introduced 
after them, in parenthesis, quotations, and italic type, the corres- 
ponding names as usually used in Mississippi. Thus, Spanish 
(*' Red^') Oak implies the Quercus falcata, commonly termed "iJcd 
Oak^^ in Mississippi.. The "Poplar" {Liriodendron tulipifera — 
Tulip-tree of the textbooks), also, I have placed in quotations, 
because the name properly belongs to the Lombardy Poplar and 
Cottonwood (Populus) tribe of trees. 

To those familiar with the sciences, it is proper to state, that the 
methods I have pursued in the quantitative analyses of soils, etc., 
are essentially those described by Dr. R. Peter, in the third volume 
of the Kentucky Geological Report, which yield. results very uni- 
formly satisfactorywith a great variety of materials. The time 
during which the soils were digested with acid of uniform strength, 
was in most cases, as uniformly as possible,^re days. Want 
of time and proper arrangements have hitherto compelled me te 
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omit the separate determination of sand, and the extraction of the 
soil with carbonic acid water (both intended to be performed 
hereafter). I haye substituted for the determination of moisture 
contained in the air-dried soil (varying greatly within brief periods), 
that of the moisture absorbed by the same at a fixed temperature 
if possible, in an atmos{)ere at the point of saturation, with aque- 
ous vapor ; which renders the determinations directly comparable, 
and seems to offer a very important element in the determination 
of the treatment of soils. Not having had a space of a perfectly 
imiform temperature at my command, the temperatures at which 
the saturation took place, have varied somewhat, as will be seen 
by reference to the analyses ; but it is my intention to determine, 
at the earliest possible moment, the law of variation in this respect, 
so as to render the results strictly comparable. I hope that the 
imperfections of the work in a scientific as well as in many other 
points of view, may meet with lenient judgment at the hands of 
those at least, who have experienced the difficulties besetting an 
observer who has to rely almost entirely upon his single-handed 
labor, in the numerous departments ofscience involved in a work of 
this kind. 

It may be noticed by those possessing the Report of my imme- 
diate predecessor (L. Harper), that many facts and localitiee 
mentioned there, are referred to and described in the present one : 
also. As stated at first, it has been my aim to communicate ae 
completely as possible, all reliable observations and results here- 
tofore obtained in connection with the Survey ; and wherever I 
have availed myself of the observations, either of my predecessors, 
or of other scientific observers, I have given due credit. With 
reference to Harper's Report, therefore, I have simply to say, that 
nine-tenths of all the data given there in relation to the north- 
western portion of the State, are extracts, sometimes literal, from 
my field notes, made in the capacity of Assistant in 1856 ; the 
observations then made being here presented in the light in which 
they appear to me, and with the conclusions to which, in my 
judgment, they legitimately lead. Owing to the want of his fields 
notes, as well as those of his predecessors, I have been compelled 
to rely chiefly upon my own recollection with reference to the 
observations jointly made in the southern portion of the State, in 
1855, so far as I have not since reexamined the region personally. 
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I have to regret that the inadequacy of the appropriation made 
for printing the present Report, has compelled me to curt£til its 
contents in several important particulars, and among others has 
necessitated the omission of the tables of elevations, as ascertained 
by the railroad surveys ; which are, therefore, reserved for a future 
Report ; and has likewise rendered necessary a partial reduction 
of the size of the type. Notwithstanding these curtailments (as 
far as compatible with the objects of the Report), the cost of pub- 
lication has, under the circumstances, seriously exceeded the 
amount provided. 

Of the accurate observations contained in Prof. Wailcs' First 
Report (which has become somewhat scarce), I have availed myself, 
so far as they come within the purpose of the present Report ; 
giving due credit therefor. 

To Dr. William Spillman, of Columbus, Mississippi, I am 
indebted for the catalogue of fossils given in the Appendix, as 
well as for other favors. 

To Leo Lesquereux, Esq., of Columbus, Ohio, I am indebted for 
determinations of fossil plants from the Lignitic strata of North 
Mississippi. 

My most especial acknowledgments are due to Prof. W. D. 
Moore, of the University of Mississippi, for voluntary assistance 
not merely occasional, but of the most comprehensive kind and in 
part, of the most toilsome character ; he having for months together 
devoted all his leisure time, even at nights when necessary, and 
oftentimes at great inconvenience to himself, to the ^furtherance 
especially of those portions of the work which otherwise, in the 
multifarious duties devolving upon me, could hardly have been 
touched as yet. I owe to his patient labor the systematic arrange- 
ment and labeling of the Survey collections at Oxford. Without 
his assistance in the determination and comparison of fossils, the 
geological features of the State would even now, in a great 
measure, have been but imperfectly determined, unless many other 
practically important investigations had been omitted instead ; and 
the compilation of the catalogues of fossils is almost entirely the 
fruit of his labor. Of fieldwork I owe to him the re-examination 
and more accurate tracing out of the deposits of hydraulic lime- 
stone in Tishomingo, the result of which is given in the Appendix. 
And finally, he has rendered me most essential aid in the arrange- 
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ment and revision of the mannseript ; and in seeing through the 
press its latter portion, at considerable inconvenience to himself. 

I cannot close this, already somewhat lengthy preface, without 
expressing my obligations to the numerous gentlemen throughout 
the State, by whoso kindness and intelligent assistance my labors 
in the field have been essentially lightened, and the work of the 
Survey materially promoted. BUG. W. HILGARD. 

Oxford, August, 1860. 
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fossils, 71 ; Section on Big Brown's Creek, Tishomingo county, and 
description of the strata, 72 ; Section on the Tombigbee, in Monro* 
Co., and description of strata, 73 ; Section on the same, in LowndM 
Co.; Dr. Spillman's collection of fossils ; E. Q. Thornton, Esq-., quoted ; 
Prof. Tuomey quoted, 74 ; fossils of this group compared with similar 
strata in Alabam, 75. 

Rotten Limestone Group; general character, material of, dip of, 
paleontological distinction from the Tombigbee Sand Group, 76 ; local- 
ities and fossils, 77 ; additional localities, depth of wells, 78, 79 ; locali- 
ties continued, 80 ; absence of springs and sipe wells, fossils of thig 
group, 81, 82. 

RiPLET Group : surface of the territory hilly ; two materials compose, 
essentially, its strata — crystalline limestone and bluish micaceous 
marls, p. 83 ; springs of, peculiar vegetation of, history of the discovery 
and exploration of, study and determination of the fossils, Hilgard, 
Conrad, Harper, Spillman, 84 ; localities of, 85 ; Section of strata ia 
Wilhite's Well, and at Kindrick's Mill, Tippah, 86 ; Section at Rip- 
ley, 87 ; Section at Owl Creek Bluff, 88 ; Section of an isolated Cre- 
taceous hill, Tippah Co., 89 ; localities, limestone ledges, caves, 90 ; 
localities continued, 91 ; fossils of the group, Moore, Prof. W. D. 92 ; 
catalogue of, 92, 93, 94 ; catalogue of species common to Upper and 
Lower Cretaceous, by Conrad and Gabb ; useful materials of die Cre- 
• > taceous, 95 : Marls wanting in Eutaw Group ; micaceous sands of 
Tombigbee Group, good fertilizers, 05 ; analysis of sand from Waverly 
Bluff, marls of the Rotten Limestone Group ; analysis of Houstom 
marl ; iron pyrites in this marl makes it necessary to be cautious in its 
use ; tlie rotten limestone itself a marl ; a calcareous stimulant manure, 
Marls of the Ripley Group, 97 ; their distinguishing feature ^re^w-^ani; 
these marls generally underlie the limestone in the region of their 
occurrence ; analysis of Wjlhite's marl ; localities of this marl, 98 ; 
analysis of marl from 0. Davis' Well near Ripley ; superior to Wil- 
hite's, 99 ; gray calcareous sand ; gray calcareous clay ; limestone not 
found in Eutaw, or Tombigbee Sand Group ; hardest varieties usually 
purest; other modes of practically determining its purity; foreign 
material (generally clayey) in the Rotten Limestone impairs its valua 
for making quicklime ; localities of the purest, 100 ; analysis of Ok»- 
lona Rotten Limestone, 101 ; limestone in the Ripley Group abundant ; 
* foreign material generally sand ; purer varieties usually along the 
western edpe of the territory, 102 ; localities, analysis of Daggett*! 
Limestone, 103 ; building stones ; none in the Eutaw Group ; Rotten 
Limestone too soft ; limestones of Ripley Group better ; w«aters of the 
Cretaceous Formation ; abundant in the Eutaw and Tombigbee Sand 
Group, 104 ; little in the Rotten Limestone ; abundant in the Ripley 
Group, 105, 106. 



TABLE OF CONTENTS. XTii 



THB TERTIARY FORMATIONS : oocapjr the greater portion of the State ; 
dip ; present three (acies, namelj : ligoitiferoas clajs with remains of 
yc^tables, silicious sandstones and claystones with marine fossils ; and t 
limestones and calcareous marls with marine fossils ; estuary deposits \ 
of marine fossils sometimes found in the lignitic beds ; lignitic beds i 
usually separate the marine deposits, 107 ; general section of the Ter- 
tiary strata, 108 ; doubt as to position of " Lignitic of N, Mississippi **: 
study of its fossil plants by L. Lesquereuz ; comparison of Veneriear' 
dia planicosta from various geological horizons, by ProC W. D. Moore, 
109. 

I. Northern Lignitic specially considered ; its territory generally hilly ; 

deeply overlaid by Orange Sand; clay of, in the Flatwoods, p. 110; 
claystones stratified ; lignite beds and material associated with them ; 
Section of the Lignitic Strata, at Reeve's, N. Tippah ; localities of K. 
Lignitic, 112 ; Section at a Bluflf on Ocklimita Greek, W. Tippah ; 
Section at Hurley's Schoolhouse, W. Tippah, 113 ; localities and Sec- 
tion of Lignitic Strata, in Tippah Co., 114 ; Section at Price's Old Mill, 
Tockeney ; fossil leaves in, 115 ; diagram illustrating false stratifica- 
tion in Lignitic at Ragland's Bluff, 116 ; lignitic beds ; localities con- 
tinued, 117 ; Section on Sowashee Creek, 118 ; Section at Spear's Cat^ 
Lauderdale Co.; localities continued, 119 ; fetid clays — efflorescent ; 
fossil leaves and lignite, 120 ; other localities ; shells of Claiborne age?, 
121 ; Shongalo marine formation intercalated between lignitic days ; 
Section at Kirkwood's Ferry, Attala Co., 122 ; other localities of the 
Shongalo deposit, 123. 

II. The Claiborne Group. A. The Silicious Claiborne specially treated ; 

strata impart no peculiar feature to the surface ; localities and fossils, p. 
123, 124) ; Section on the Chickasawhay, at Enter prize ; fossils in this 
bluff; beds intervening between Silicious and Calcareous Claiborne, 
125 ; B. The Calcareous Claiborne Strata ; characterised by the pre- 
dominance of lime ; fossils poorly preserved, except oysters, 126 ; 
Section on Falling Creek ; beds between the Claiborne and Jackson 
Groups ; Zeuglodon bones ; fossil leaves and fruit, 127, 128. 

III. The Jackson Group ; *' black," and ''bald" prairies common; JSita- 
glodon, Eschara, remains of fish, Gryphsa (allied to conveza) common 
fossils ; upper division matrix of Zeuglodon — Slower, shells, figured 
and described by Conrad, in Waile's Report ; highest strata at Canton, 
128 ; localities, 129 ; Section in railroad cut near Calhoun Station; large 
skeleton of Zeuglodon found here, 130 ; Sectk)n at Moody's Branch 
and McNutt Hills, 131 ; fossils found at these places, and comparison 
of them with Vicksburg fossils, by W. D. Moore, 132, 133 ; other 
localities continued ; Zeuglodon and other fossils, 134 ; Section near 
Bed Bluff Station, Wayne Co., 135 ; beds between Jackson and Vicks- 
burg Group, 135 — in this Section, determination of their fossils, list of 
them, comparison of this fauna with those of Vicksburg aqd Jackson 
Strata by Prof. W. D. Moore; lignitic beds at Vicksburg; depth 
according to Prof. W. D. Moore, 136 ; Section in Mr. John Parker's 
Well, Rankin Co., 137 ; Selenite, 138. 

IV. The Vicksbubo Group ; first studied by Conrad ; only marine stage 
containing crystalline limestones ; material of the gronp ; relation to 
Grand Gulf Group, pp. 138, 139 ; Section from Yost's lime kiln to 
Butt's, Summit, Rankin Co., 140 ; localities of this group ; Section of 
the Bluff at Vicksburg, 741 ; fossils of the Vicksburg, catalogue of the 
^ same. 142, 143, 144 ; Section above Byram Station, Rankin County ; 
outcrops at Brandon, 145 ; other localities ; outcrops on Paulding and 
Williamsburg road, observed by Prof. W. D. Moore, 146, 147. 

B 
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TOE TERTIARY FORMATIONS— 

V. The Grand Gulp Group ; oomparativelj unimporUot in spite of its 
extent ; poor in useful materials ; plays a smaU part in the sui&oe 
confermation ; whole formation marked by the presence of gypsum, 
common gait and, genendly, of magntsian salts, 147, 148 ; locauties ; 
Section of the Bluff at Grand Gulf, Claiborne Co., 148 ; sandstone, 
lignite, silicified wood, clays, 149 ; Section at Loftus' Heights, Wilkin- 
son Co.; Wailes, Prof, on Grand Gulf Group, 150; other localities, 
151 ; peculiar cleavage of sandstones, 152 ; fossil trunks and roots 
•(stumps standing with the roots imbedded in the soil), of dicotyledon- 
'Ous plants ; Conifers and Palms ; Section exhibiting the strata contain- 
ing them, at Mr. Sam. Power's, near Winchester, Wayne Co., 153 ; 
Section of Bluff at Dwyer's Ferry, Jackson Co.; Newer Tertiary (f) of 
4he Coast ; partly marine, partly fresh- water ; consist of Mack, fetid, 
massy clays, containing recent shells and plants ; localities, 154 ; 
Section at Saucier's, on Wolf River, Harrison Co.; buried Cypress 
forest ; successive generation superimposed upon one another, 155 ; 
useful materials of Tertiary ; lignite, its uses, impurities, mode of 
ascertaining them, 156 ; determination of the amount of ash in lignite 
from five localities; presence of iron pyritc injurious, 157 ; mode of 
distinguishing pyrites from other metals, 158 ; practical value of lig- 
nite ; increasing necessity for using it as fuel, 159 ; mode of working 
lignite beds ; localities, 160 ; analysis of Lignite Ash from Hughes' 
. branch ; other localities, 161 ; localities continued, 161 to 164 ; mineral 
i fertilizers of the Tertiary, 164 ; analysis of Shongalo Greensand ; 
potash and soluble silica chiefly make it valuable, 165 ; calcareous 
! marls of the Tertiary ; of two varieties, viz : white marls, and green- 
! sand marls, 166 ; analysis of the Vicksbuiig Marl ; experiments with, 
! by Mr. Marshall, 167 ; Section of marl strata at Byram Station 
(Cook's Ferry); analysis of marl from Byram Station, 168 ; many 
' joint clay marls ; laminated yellow marl stone of McNutt Hill, 169 ; 
analysis of marl from Moody's Branch, Jackson ; amount of Ume in 
marls of N. Hinds and Madison Co's., 170 ; additional localities of 
marl, 171 ; analysis of Dr. J. Quin's marl, Rankin Co.; other localities, 
172 ; localities continued, 173, 174 ; analysis of greensand marl firom 
<Tarland's Creek ; localities continued, 175 ; additional localities ; blue 
marls preferable to white ; gypseous marls, 176 ; calcareous marls of 
the Fresh Water Tertiary, 177 ; analysis of clay marl from Judge 
Hiram Cassiday's, Franklin Co.; large amount of potash in this mari, 
178; Section of "Barnes' White Bluff ,'» Marion Co., 179; analysis 
of Barnes' marl and remarks regarding it, 180 ; marls sometimes of 
heal value only ; Section at Burnett's Bluff, Marion Co.; analysis of 
green loam this locality, 181 ; gypsum, limestones, 182 ; limestones of 
Vicksbui^ Group ; analysis of Vicksburg limestone, 183 ; other locali- 
ties, 184 ; analysis of limestone from Yost's Rankin county ; best 
method of preserving lime, 185 ; other localities ; building stones, 
186, 187 ; waters of the Tertiary ; of the Lignitic Groups, 187 ; abuse 
of mineral waters : ingredients common to the waters of the Lignitic, 
188 ; waters of the S. Lignitic generally considered, 189 ; practicability 
of Artesian Wells below Vicksburg ; waters of the Calcareous Marine 
Tertiary, 190 ; record of the bored well at the State Penitontiaiy, 191; 
record of wells bored by Rev. J. R Lambuth, 192 ; Artesian Wella 
in E. Mississippi, 193. 
•(gJjiBTERNARY ; divisible into five stages ; Orange Sand previously treated 
of; Bluff Formation ; so named by Prof Swallow ; district occupied 
by, and materials of, 194-5 ; fossils of, collected by Prod Wailes— stud- 
ied by Conrad I^eidy, 195 ; useful materials and waters of, 196 ; " Ybl- 
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QUARTERNARY— 

LOW LoaV; constitutes a large. portion of Mississippi Soil^ ; poster! 
to the Orange Sand and Bluff formations — anterior to the Allavium ;. 
anterior to the great denudation — posterior to the present river chan- 
nels, 197 ; further discussion of its stratigraphical relations, 198 ;: 
Flatwoods soils — brick clay in, 199, 200 ; IIommock or Second Bot- 
tom, 200-1 ; Alluvial, 201. 
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AGRICULTUUAL lll^:PORT. 

PRINCIPLES OF RATIONAL AGRICULTURE : definition and limitatio» 
of the term soilj p. 202 ; natural vegetation a guide to the quality of 
land ; may, however, lead to error ; not only the species of plants Imi 
their size a^nd form must be considered ; cases illustrating these points^ 
203; subsoils; proper mode of collecting and examining soils,. 
204 ; record of depth, at which taken always accompanies the analy- 
sis ; value of analysis of soils as^sertcd ; vinjin soils usually investigm- 
ted ; origin of soils, 205 ; origin of soils ; causes operating !»• 
produce them, action of water, of temperature, of chemical agents ;. 
fallowing, 206. 

PRINCIPLES OF AGRICULTURAL CHEMISTRY : necessity and value oT 
technical terms ; ingredients of soils ; sixteen or seventeen elements^ 
claim the attention of agriculturists ; named, p. 2O0-7 ; importani 
combinations considered ; Silicon, Sulphur, Phosphorus, Potassium^ 
and Sodium treated of, p. 208 ; Calcium ; action of lime in soils, pt 
209; calcareous soils ; growth of; Magnesium, p. 210 ; Aluminum; 
clays; Iron, p. 211 ; "Soapstone"; retentive power of clays ; Alum,, 
p. 212; Iron; oxide of; in soils; injurious effects of; modes ii 
remedying them, p. 214 ; bog ore or " Black Pebble " ; importance of 
drainage ; chalybeate springs, p. 215 ; formation of rock by waters 
charged with iron ; nourishment of plants ; constituents of plants p 
rotation of crops, p. 216 ; rotation of crops a systematic method of 
exhausting soils ; order of rotation settled by experience ; analyses of 
soils, crops and manures of practical value, p. 217 ; analyses of soutlir- 
ern soils; discrepancies in results; physical constitution of soils;: 
soil must be " open", *' porous", p. 218 ; light or sandy soils ; heam^ 
clay soils ; crack in drouth ; retain moisture tenaciously, and so, ift 
wet seasons, prevent tillage ; prevent access of air, p. 219 ; heavy S(m1s 
require deep and frequent tillage ; heavy siliceous soils ; defects oT 
them ; acid soils ; contain crenic, and apocrenic acids in a soluble^ 
condition, p. 220 ; drainage — its value and effects ; drainage of djqr 
soils prevents injury from wet ; warms the soil, p. 221; prevetttk' 
soluble or liquid manures from being wasted or lost ; prevents washio^ 
of the soil ; improves the health of the districts in which it is practised ;. 
reader referred to Maj. H. F. French on " Farm Drainage '\ p. 222^ 
conditions of productiveness in soils — 1. Qood Physical Cofistitutiom-^^ 
2. Qood Chemical Constitution; when defective in either artificifti 
correctives mast be applied ; general name of these manures ; xnanimir. 
of two kinds, mechanical and chemical; the latter may be " '^ ^ 
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PRIHCIPLES OF AGRICULTURAL CHEMISTRY— 

into stimulant, and nutritive manures ; examples of the benefit derived 
from mechanical manures, p. 222-3 ; washing may sometimes be 
turned to good account ; chemical manures specially considered ; 
" humus " ; its mode of action ; its properties, p. 224 ; clays to some 
extent a substitute for humus ; green cropping — rationale of ; amm/on- 
iacal manures ; ammonia required for the nutrition of plants, p. 225 ; 
I also a stimulant ; relation of leaves to ammonia ; Peruvian Guano, 
I 226 ; when is manure most profitable ? Columb'an Guano ; Super- 
phosphate of Lime ; efiects of its use, 227 ; Chilian Saltpetre ; 
Common Salt ; Gjpsum ; Quicklime and Carbonate of Lime, 228 ; 
action of lime, its beneficial effects detailed, 228-230 ; difference be- 
tween lime and marls, different condition of ingredients in soils and 
\ marls, 231 ; effect of marls transient, why, cases, 231 ; classification 
\ of marls; I. Cbetaceous Marls include, Oreensaiid Marls, Clay 
Marls, Greenish Sands. II. Marine Tertiary Marlh. III. Clay 
Marls or the Upper Fresh Water Tertiary. IV. Fresh Water 
Marls later than Tei tiary, 231-233; marling, directions as to, 
overdrainagc, Mr. Iluffin's Treatise referred to and rcco mm ended, 
234 ; effects of marling on healtli, gypseous mails, sUibIc manure, its 
great value, composting, 235-23G, comparative value of fresh and 
rotten manure discussed, method of culture, robbing the soil, 238 ; 
imminence of exhaustior), exhaustive culture iiratidual, 239 ; cultuio 
of too much Inndf restoration of exhausted so.N, rotation of crops, 240 ; 
is only a systematic mode of cxhausling the soil, order of rotation in 
Fouthern crops not 3 et determined, rotalion valuable in manured lands, 
241 ; rule for preserving the feriility of a vSoil — refimi toil so far as 
practicable everythivg tuken from it ; cotton one o( the least exhausting 
of crops, value of cotton seed as a manure, 242; best method of ap- 
plying it, its mode of operation, 213 ; improvidence of using cotton 
seed as food, manufMCturc of coiton hced oil in)provider)t, unless the 
cake and hull be returned to the soil, selling cotton seed is really 
selling manure, 244; waste of cotton seed in the Mi.ssi>sijipi Bottom, 
215; iSM//AY;>7/77/7 consists essentially of two processes, deep plowing 
tempers extremes of wet and drouth, but turning up the subsoil to 
the surface is not ahva} s desirable, under what circurnistances it is 
desirable shown, cnses illustrating th<' principles laid down, 245, 0, 7, 8 ; 
TuUian or Lois Wcedon S3Steni denounced, drair;agc, 240 ; dung — 
producing system of culture shown to be fallacious, 2C(), 1 ; what 
becomes of the lost fertility of soils ? how can a maximum of fertility 
be perpetually maintained ? 251, 2. 
SPECIAL PAUT—AGRICUI/rUKAL FKATURKS OF THE STATE OP 
MISSISSIPPI; THE NOIITH-EASTEKN PRAIRIE PEGION : its limits, 
not implied that the whcilc di>trict is prairie in its chara(tcr, is char- 
acterized and determined by the cretaceous strata, 254 ; Tishomingo 
and Itawamba, lands of Pig Pear, and Yellow Creeks, 255 ; character- 
istic growth, 25G ; Foils of E. Monroe and the valley of the Tombigbee ; 
peculiar growth, 257 ; homraock of the Tombigbee, its vegetation, 
" white hrae country " of Tishomingo and Itawamba, 258 ; "Mahog- 
any Soils", "Beeswax Ilommock ", Black Prairie Soil, soils near 
Farmington, 259 ; Corinth, Planvillc, Hatchie, Tuscumbia and R ch- 
inond, their soils and vegetation, 2G0 ; the prairie region proper, soils 
and peculiar growth, 201 ; Monroe prairie soil, Monroe prairie under- 
subsoil, 262 ; analysis of latter ; relations of soil and subsoil, of these 
prairies, defects and remedies of, 263 ; advantage of deep plowing and 
drainage ; bald prairies require vegetable matter ; prairie uplands of 
Kemper and Noxubee, 264 ; their crops and natural growth ; lands of 
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SPECIAL PART— AGRICULTURAL FEATURES OF THE STATE OP 
MISSISSIPPI ; N. E. PRAIRIE REGION— 

E. Tippah, 265 ; lands between the forks of the Ebitchie ; between the 
heads of Hatchie and Tallahatchie ; S. Tippah and the Pontotoc Ridge, 
266; "the Buncombes", "Red Sands", *' Mullatto Soils", 267; 
"analysis of Mulatto Soil", "Beeswax Uommocks" and "Bald 
Prairie Soils " of the Pontotoc Ridge, 268 ; brokenness of the surface 
only drawback to the Pontotoc Ridge lands ; Waters of the N. E. 
Prairie Region, 269; analysis of water of "Gum Spring", "Box 
Spring", of a mineral spring near Fulton, and of clay from a mineral 
well on Bull Mountain, 270 ; waters of the Rotten Limestone Region, 
deepest near the western border of the territory ; localities of well, 

271 ; bored and Artesian wells of Monroe and Lownds, 272. 

THE FLAT WOODS REGION : geographical position and surface conformation, 
p. 273-4 ; two varieties of »oil in this region, vi% : light, sandy, and 
heavy, clayey ; growth, 274-5 ; analysis of light, and heavy ilatwoods 
soil, 276-7 ; culture of light flatwoods soil, requires clay and vegeta- 
ble matter, 277-8 ; cultivation of heavy flatwoods soil, requires lime 
vegetable matter, sand and drainage, 770-280 ; the while oak flat- 
woods ; poculiarities of soil and j^rowth, 280; hills of the flatwoods 
region; localities; peculiarities of soil and giowlh, 1181-2; bottom 
soils of the Flatwoods ; vegetation ; springs and wells, 283 ; bored 
wells N. and W. of Houston ; localities and deptlts ; waters S. and S. 
E of Houston ; wells and springs in the hills of the Flatwoods, 284, 
5 ; mineral waters characterize the wells generally ; abuse of these 
waters, 280, 7. 

THE YELLOW LOAM REGION : boundaries of the district, its soils defined 
generally, peculiar vegetation, p. 288 ; all degrees of transition between 
the oxtrciues of soils specifiod ; relative value shown by the forest 
growth, form and size of trees of material account in judging, specific 
directions given, 289, 2IJ0 ; fable lands of Marshall and N. W. Tippah, 
peculiarities of soil and tin^her ; analysis of soil and subsoil of Mar- 
shall county Tal)lc Lands, 291, 2 ; consideration of the analyses with 
reference to the improvement of these soils, 292 ; table lands of N. 
W. Tippah ; waste from wnsbing ; importance of *' circling", 293; 
neccK'^siLy of accuiate Icselling, easy nietliod of ninking a level ; deep 
plowing an additionnl prevcnlive of " v>asbos ", 29 i, 5; country S. of 
Wolf Iliver and W. of Tippah Creek, 29') ; Lafayette county, 296 ; 
lands of Yallabusha county, 297 ; lands of Carroll and N. E. Yazoo, 
298; land of X. Attula ; uplands bordeiinu: the Puukta ; fertility of 
the " Red Hills", 299 ; lands of S. Attala, N. E. Leake, N. Madieon 
and Calhoun, 300 ; their vegetation ; upland soils of \Vin.-?ton, 301-2 ; 
lands E. of the Nanna Wauya; face of the country ; growth, 302 ; 
ridge soils of Kemper; soils near Daleville ; culture of the vine; 
peculiarities of these soils best studied on the ridges of the Tallahoma 
W. of Garlandsville, 303-4; height and beauty of these ridges; 
bottom soils of the Yellow Loam Region, 305 ; often sandy ; often cut 
through lignitic strata and become clayey, 306 ; soils of the Talla- 
hatchie Bottom, of the Yockeney — Patafa, of the Loosha Scoona, of 
the Big Black, 306, 7 ; hommock soils of the last ; peculiarity of soil 
on Dr. Vaiden's land near Shongalo, 308 ; the solis of Pearl River 
Bottom ; vegetation ; soils of the Ycckanookana, 309 ; waters of the 
Yellow Loam Region ; bored and Artesian wells ; water would prob- 
ably be obtained at Oxford and Uolly Springs at 7 or 800 feet, 310 ; 
mineral waters of this region classified, viz : alkaline chalybeates, 
saline chalybeates, and alum waters, 311, 312. 

THE NORTHERN RIVER COUNTIES : p. 312. 
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THE SOUTHERN RIVER COUNTIES : extent of territory ; surface con- 
formation determined by deposits of calcareous silt known by the 
name of the Bluff Formation ; the silt overlaid by from 3 to 10 feet of 
brown loam ; depth of silt from 25 to 30 feet on an average, p. 313 ; 
peculiarities of roads in this region, 314 ; hills and streams of the 
formation, 315 ; soils of the uplands in this region reducible to two 
classes, viz : those derived from the brown clayey loam, and those 
derived from the light calcareous loam silt, 316; growth characteris- 
tic of each ; analyses of upland soils, 317, 318 ; remarks upon these 
analyses, 319 ; diagram illustrating denudation in the Bluff Formation, 
320 ; subsoil more fertile than the fresh surface soil ; requires fallow- 
ing and stimulating ; material for the latter to be found, in the calcareous 
silt, close at hand and easily transported, 321 ; brown loam easily 
distinguished from the silt ; subsoil and silt both lacking in vegetable 
matter; great injury done by washmg, 322; lands intervening be- 
tween Cane Hills and Pine Hills ; soils of the Homochitto Hills, of 
the Hamburg Hills ; the Cucumber tree the prominent botanical 
feature of the latter, 323 ; limited district occupied by this tree ; 
peculiar soils near Rocky Springs, lacking in clay and vegetable matter, 
324 ; Grape Culture in the Cane Hills, 325 ; bottom soils of the 
Southern River Counties ; vallies of the streams peculiar, growth, 326 ; 
hommocks ; bottom lands between the hills and the Mississippi River ; 
springs, wells and mineral waters. 327 ; calcareous and magnesian ; 
cisterns generally resorted to, 328 ; E. of the Cane Hills the water 
usually in greater quantity and of better quality ; notice of a remarka- 
ble spring, 320. 

THE CENTRAL PRAIRIE REGION : prairies not the prevalent feature of 
the surface; " Gypseous Prairies ", "Hog wallow Prairies ", "Shell 
Prairies " ; origin of these names, 330 ; the ridge lands of the region 
bear the character of the Yellow Loam, or Long-leaf Pine Region ; 
Warren and Yazoo, Hinds and Madison ; the Zeuglodon — desirable- 
ness of securing an entire skeleton, 331 ; loam uplands of Madison 
and N. Hinds the best in the State ; an improvident culture rapidly 
destroying them ; analysis of Yellow Loam subsoil from Hinds coun- 
ty ; remarkable results of deep plowing in this soil, 332 ; marls 
advantageous; need of drainage; corrective of tendency in this soil 
to shrink and crack ; short-leaf pine ridges, 333 ; fertility of these 
ridges ; prairies in Hinds county ; oysters and crystals of Gypsum 
abundant on them ; *' salty ** spots in fields — their causes and remedy, 
334 ; Pearl River Soils ; Rankin and Scott, 335 ; character and growth 
of their soils ; Gypsum Prairies ; why so called, 336 ; analysis of 
soil, and underclay of gypseous prairie, 337 ; means of improving 
these soils ; patches of " black prairie soil " sometimes found in the 
gypseous prairies ; do gypseous clay soils rust Cotton ?, 338 ; Rankin 
N. of the Peelahatchie ; soils of S. Scott ; effect of the bluish or 
yellowish matrix of the Zeuglodon bones upon crops, 339 ; soils of 
Smith and Jasper ; oak lands between Leaf River and its western 
confluents, 340 ; analysis of Leaf River Prairie Soil ; Hog Wallow 
Prairies ; extent and character, 340-1 ; other characteristics of this 
region ; analysis of Hog Wallow Prairie Soil, 342 ; deductions from 
this analysis ; E. Jasper ; Paulding Ridge, 343 ; Clarke and Wayne ; 
bottom soils ; Chickasawhay bottom ; peculiar growth ; prairies of the 
Jackson Group, 344 ; continued, 345 ; waters of the Central Pndrie 
Region, poorly supplied ; generally mineral and too strong for daily 
use, 346 ; wells in Jackson ; Mrs. Nichols*, Capt. MizelPs, 346 ; 
Mississippi Springs and Cooper's Wells, 347. 
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THE LOXG-LEAF PINE REGION : extensive district oocuined by ; promi- 
nent forest tree — Long-leaf Pine ; concomitant trees ; frequency, 
shape and sise of these trees mark variations of soil, 348 ; genenil 
character of the bottoms ; herbaceous vegetation and undergrowth of 
the region, 349, 350; soils of the region westward of E. Marion ;.on 
the head waters of the W. Amite ; analyses of Pine Upland Soil and 
Subsoil, 350-1 ; deductiens from these analyses, 352 ; soils "Ei of 
Holmesville ; culture in the Long-leaf Pine Region proper confined to 
bottoms and hommocks; vegetation of these; lands of Simpson 
county, 353 ; lands on the Bowie ; between WestviUe and MonticeUo, 
354 ; Pearl River flat below MonticeUo ; between Silver and Green's 
Creek ; between Columbia and MonticeUo, below Columlna ; Burnett's 
BlufP, 355 ; first bottom of Pearl River ; Okatoma bottom ; ridges 
dividing Okatoma and Okahay ; analysis of Pine HUl Soil, 356 ; an- 
alysis of Pine HiU Under- Subsoil ; deductions fix>m these analyses, 
357 ; Okahay bottoms ; Jones and Perry, B. Wayne ; hommock of 
the Chickasawhay; 358 ; same continued ; improvement of the Long- 
leaf Pine Region, require nutritive manures primarily ; Pine Straw 
most available, 35^ ; analysis of Pine Straw ; practical inferences ; 
mode of applying Pine Straw, 360 ; value of this substance as a 
manure ; pasturage in the Pine Woods, 361 ; ruin of this pasture 
impending ; waters of this region ; localities of fine springs, 362 ; 
mineral waters ; analyses of mineral waters, 363 ; additional locaU- 
ties and analyses of mineral waters, 364 

THE SEA-COAST COUNTIES : change of vegetation as the coast is ap- 
proached ; plants, 365 ; bottom soUs of the Pascagoula ; defects, 
growth and improvement, 366 ; soil of ridge between the Pascagoula 
and Black Creeks ; shaUow ponds ; their peculiar vegetation 367 ; 
soils of Black Creek Bottom, Red Creek Bottom and the dividing 
ridge between them, 368 ; soils and vegetation of the Pascagoula 
bottom, 369 ; of Big Bluff Creek ; the Pine Meadows, 370-1 
analysis of Pine Meadow soU ; practical inferences therefrom, 372 
Shell Hommocks ; only two species of shells in them, how formed 
vegetation, 373 ; the marshes, mode of occurrence ; difference between 
the marshes of the smaller and larger streams ; two kinds, viz : the 
Cutting Rush, and Round Rush Marshes, 374 ; change from one to 
the other ; how effected ; composition and reclamation of marsh soils, 

375 ; analysis of soil from a Cutting Rush Marsh ; of Marsh Muck, 

376 ; analysis of soil from the mar^ of Pearl River ; discussion of 
the analysis, 377 ; other localities of similar soil; clay and lime needed, 
378 ; sources from which they may be obtained ; change of soil in 
approaching Ocean Springs, 379 ; improvement of the Sand Hom- 
mocks ; origin of the Shell Hommock Soil, 380 ; means of improving 
the Sand Hommocks, 381 ; outcrops of clay ; subterranean Cypress 
forest, 382 ; Sea-island Cotton Plantations ; soUs on the road from 
Pearlington, K., 383-4 ; waters of the Coast ; frequently mineral, 385 ; 
usually saline chalyb^tes ; coast islands ; growth and soils, 386 ; 
tides of the coast ; importance of the G. and Ship Island R. R. to the 
interior, 387. 

APPENDICES A. B. and C. 



XXIV NOTE. 

In the absence of Dr, Hilgard I am compelled to state, by way 
of appology, to him and to the readers of the Report, that lack of 
space has obliged me to substitute for an exhaustive index, alphabeti- 
cally arranged, a Table of Contents : I have labored to make this 
as minute and full as possible, and hope that the careful reader by its 
aid will be able to turn rapidly and readily, to whatever he may 
desire to find in the text. The few errata deemed of sufficient 
importance to correct, are here subjoined : 
On p. 3 — " Marine Animal " should be opposite " Ripley Group " 
and the three lines just below brought up accordingly. 
*' " 240 — immediately preceding 1482, for " Retoration " read — 
Restoration. 
301 — in the heading, for *' Alterations", read — Alternations. 
304 — in the sixth line of 1650, for '* properly" substitute 
popularly. 
Two blanks involving the number of acres embraced in the Sea- 
Island Cotton Plantations, and the amount of cotton per aero 
produced on these, I have been unable to fill, the only information 
relative to these subjects, in the U. S. Census, being the return of 
70 bales from Hancock County. W. D. MOORE. 

Jackson, Sept. 14, I860. 
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PART I. 



GEOLOGICAL REPORT. 



1. ConfigurtUion of the Surface. — ^There are^ probably, few States 
in the Union, concerning the aspeot of whose surface erroneous 
impressioDs are more generally prevalent, than is the case with 
Mississippi. The reputed character of a comparatiyely small 
portion of its territory — the Mississippi Bottom — is very commonly 
referred to the greater portion, or to the whole of the State, among 
whose features, swamps, marshes and mosquitoes are thought to 
hold a prominent place. It may not be superfluous, therefore, to 
premise, that outside of the Mississippi Bottom, sand hills, with 
Pine, Black Jack and Post Oak, are a very conspicuous feature is* 
the landscape } the surface being generally billy, though nowhere 
mountainous. Few of the ridges probably rise as high as 400 feet 
above the drainage of the country, the usual elevations of the 
hills above the minor watercourses being from 30 to 120 feet ; and 
none probably are above 800 feet in absolute elevation. 
All the inequalities of surface at present existing in Mississippi, arc 
due to denudation — ^formed by the action of water. There are no 
hills or chains of upheaval properly speaking ; for, although many 
are composed chiefly of strata possessing a sensible dip, they 
are elevated above the rest of the country only because these 
have to a great extent been washed away, without being, at the 
present time, replaced by other deposits. 

2. The dips are mostly very slight, so as to be rarely perceptiUe 

in one and the same locality, and often difficult to demonstrate 
R— 1 



2 GEOLOGICAL BEPOBT. [1[3 

without actual surface levelings. The dips of the cretaceous strata 
has been best proven, and its amount approximately ascertained, by 
the artesian bores which have been numerously made in the region 
they underlie. In Lowndes and Noxubee counties, according 
to data collected by Dr. William Spillman, the dip is from 
25 to 30 feet per mile, towards the S. W. Further N. the direc- 
tion of the dip changes to the westward, and near the Tennessee 
line is nearly due W. ; while in middle Alabama, according to 
Tuomey,the dip is nearly due S. In other words, the strata 
incline away from the great upheavals of the Alleghany range, the 
cretaceous belt skirting what may be considered the last spurs 
radiating from the mountains. [See Paragraph 78.] The strata 
of the Tertiary also possess a slight dip, as is shown by the rise of the 
water obtained in boring wells, in the southern portion of the 
State ; and by the gradual sinking below the waters edge, as we 
advance southward, of the strata exhibited in the banks of the 
streams which, like Chickasawhay and Pearl Rivers, follow in 
general a southward course. The dip of the tertiary therefore 
coincides, in the main, with that of the cretaceous formation. 

8. In view of these facts, we should expect to find the highest 
elevations in the north-eastern portion of the State. With respect 
•to the average level of the country, this undoubtedly holds true, as 
is shown by the course of the larger rivers ; but the rule is very 
much modified, as regards the highest relative elevations, above 
the g^ieral level of the drainage. For after we recede 70 to 90 
miles from the sea-coast, the average level ascends but slowly, and 
we find relative elevations at least, equal to those in the N. E. 
portion of the State ; and thence northward, no inference as to 
the hilliness, or the relative elevations of a region, can be drawn 
a priori from its position, either in longitude or latitude. In the 
latter direction, there is perhaps a little more regularity than 
exists in the former ; the highest relative, as well as absolute, 
elevations being, on the whole, E. of a line drawn N. and S., 
through the center of the State. A notable exception to this rule, 
however, oecurs in the extreme S. W., where the Mississippi river 
is skirted by ridges, some of which are elevated probably more 
than 400 feet above its level. Some of the highest ridges in the 
State are said to exist on the heads of Pearl River, in Newton, 
Neshoba, and E. Attala — a region with which I am not personally 
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acquainted ; vhile tbe higjbb^t ridgM is. N« MiflsiaBlpiu of which 
I have a&y knowledge exist iu.tho waters of the Hiutchie, in "EL 
Tippah^ aiid in the hilly region dividing the watera oi the Hatchie^. 
Tallahatchie and Tombigbee. A table of such determinationB o£ 
elevation as I have been able to obtain, will be lonnd in the 
Appendix, at the end of the present volume* 

4. Geological Structure — ^Tho general geological features of the 
State are simple, and will be readily understood, in connectioii. 
with the foregoing remarks, by reference to the geological map ;. 
the subjoined table of the formations occurring in the State, their 
several stages, principal materials, and character of fossils ; and^ 
the general section, Fig. I, Table 1, in which, for the sake of a.. 
fairer representation than could otherwise be given, a curved line- 
of projection (as indicated on the little map subjoined) has been, 
adopted. 

TABLE OF THE FORMATIONS OF MISSISSIPPI. 
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Sboomd Borom 
Yellow Loam 

BluTP FOBIUTSQH 

Oraxge Sand 
Coast PuocRmit 
6raxo Gvir Group 
VlCKSBUBa Gkoci' 
Ijgmtic 
Jackeioii Group 
LiONmc 

CZaibornb Gkocp j 

NOKTHSUI LiQIOnQ 

Hmxt Group 
Romx Ldckbtoxb 

TollBKiBBS ^ASO 

EcTAW Group 



PRINOPAL XATDUALS. 



FORBIia VOUXD. 



Saxdmtoxb 
Black Slats 



Soils, sand-bars, etc., 

''Honunocks," 

Brown and ycUow brick-clays, 

Gateareoos aUt, 

Sands, pebbles, clays, 

Black fetid cJayB, 

Light colored clays ; white sandstones. 

Maris and Hmeatodes, 

Black clays. 

Marls and soft Hmestonct, 

Black clays, 

Marls and Umastooea, 

aUoeous sandstones, 

BladK and grey days ; ydlow sands. 

Marls and limestonec, sandy, 
Soa chalky limestones, clayey, 
Greenish micaooous sands, 
Dark colored clays, sand, 



Fetid, crystalline limestone, 
ilioeous sandslono and chert, 
Hydraulic limestone, 



{• 
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plants and animals. 

Tarmtrial , part extinct 

Tiioce of underlying formations. 

living SMurine sheUs, living tree» 

Plants partly extinct ? Lignite. 

Marina oci'.zaAb. 

Plants Lignite. 

Ifartaa art main. 

Plants, Lignite. 

Marine aninals. 

Marine animals. 

Plants partly extinct ; Llsatl^. 



Marine animals. 
Marine animals. 
Marine animals. 
Plants, extinct ; Lignite. 



Marine animals. 
Marine animals. 



It will be perceived that four only of the principal geological 
periodfl are represented, yiz : the Carboniferous^ Cretaceous^ Tertiary^^ 
and QtMiternory. In each of these, seyeral stages, or minor sab-- 
diTisiont require to be distingniphed. But before entering 1lpon^ 
a q>ecial discription of these, it is necessary to premise, that wifkr 
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the exception of the territory occupied by the allnTiam of the 
Misflisrippi Bottom, and bjr the BInff formation of the Southern 
River Counties, the formations laid down on the map do not, as a 
general thing, occupy the surface to any considerable extent, nor 
even do they in most cases, immediately underlie the arable stratum 
« of their region of occurrence. The latter, in most of the better 
class of upland soils, is formed by a yellow or brown loam, of an 
age more modern than the Bluff formation (which it fi*equently 
overlies), and from two to ten feel in thickness. But the forma- 
tion which gives character to the surface conformation of the 
State — whose presence is the rule, and whose absence the exception 
requiring special mention ; which forms the main body of most 
ridges, and to a very great extent, their surface also — ia that 
which has been very appropriately designated by Prof. Safford. 
the State Geologist of Tennessee, as the Orange Sand formation, 
5. It may appear surprising at first sight, in view of these facts 
that this important formation should not have been laid down, or 
even mentioned, on the geological map ; but the very universality 
of its occurrence has made this a matter of necessity, unless the 
other formations were to be concealed by it on the map, in the 
same manner in which they are in nature : so much so, that this 
very formation is among the most serious obstacles in the examination 
of the more ancient formations of Mississippi, and that a proper 
understanding of its peculiarities is the first necessity in the study 
of the geology of the State. And since even a description of the 
other formations involves, of necessity, a continual reference to 
these peculiarities, it may be best to give the special description of 
the Orange Sand formation, out of its proper order in the geologi- 
cal series, as a key and introduction to the geological structure of 
Mississippi. 






THE ORANGE SAND FORMATION. 



6. As has been stated above, the Orange Sand formation' 
characterizes the greater part of the surface of the State of 
Mississippi. It is entirely wanting only in the allavial bottom of 
the Mississippi River ; and it occurs to a limited extent only in the 
following districts : Ist, In the territory of the BluflF formatiour 
skirting the Mississippi River southward of Yicksburg, to the 
Louisiana line. Above Natchez, the Orange Sand formation 
usually runs out at a distance of 8 or 12 miles from the Mississippi 
River, where it appears underlying the calcareous silt of the BlnflT 
formation, sometimes only a few inches in thickness, but increasing* 
rapidly as we advance inland ; below Natchez, however, we find it 
forming a high BluflF of considerable extent (the White CliflTs) on 
the Mississippi River itself ; and at Fort Adams, on Loftus' Heights,. 
it appears in a stratum about 90 feet in thickness, overlaid by a 
stratunr 73 feet thick, of the materials of the BluflT formation. It 
probably appears on many intermediate points also. — ^2d, In the 
territory occupied by the Jackson Group of the eocene tertiary. 
It is absent from the prairies of this district, (whether of the 
gypseous or calcareous character), but usually forms the ridges 
skirting them ; it is wanting also, in the "Hog- Wallow- Prairie" 
district of the same region, in N. E. Smith and N. W. Jasper 
counties, but nevertheless forms all the ridges bordering on the 
same. — 3d, It is wanting in a large portion of the territory occu- 
pied by the Rotten Limestone Group of the cretaceous formation, 
viz : on the prairies, and the gently undulating oak uplands^ 
skirting them. And finally, it is absent, or but feebly represented, 
4th, In the "Flatwoods" region, and particularly, in the "Platwoods'' 
proper. In remaining portion of the State, the ground is either 
occupied by the members of the Orange Sand formation, or else, 
when the more ancient strata form ridges by themselves, it is only 
in limited patches. Very frequently, the older deposits form the 
beds of the streams, where they crop out in bluflfe ; constituting also 
the lower portion of the hills, which are capped with Orange 
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Sand strata — overlaid very generally, by the Yellow Loam deposit 
previoosly referred to, which is one of the newest formations of 
Mississippi. 

7. The /AicA:ne5ff of the Orange Sand formation is extremely varia- 
ble. As originally deposited, its strata appear to have beeD dependent, 
4U{ to their thickness, on the degree of denudation which tlie strata 
•of the more ancient formations had previously undergone ; but at 
present, the extensive denudations which have taken place in the 
Orange Sand formation itself have added a complicating element ; 
flo that a most extraordinary capriciousness in this respect, charac- 
terizes these deposits. The greatest thickness observed witti 
-^sertaintyyto my knowledge, was in a well dug at the University of 
JCiflsissippi, to a depth somewhat more than two hundred feet ; and 
^ section of about the same thickness occurs, according to Prof. 
Wailes, at the White Glifls* in Adams county. One hundred feet 
18 no unusual thickness ; bat most commonly it varies between 40 
and 60 feet. Even on different portions of one and the same acre 
of gronnd, great variations frequently occur. Thus, in the town 
of Brandon, wells N. of the B. B. cut reach water at 45 feet, 
{»assing through Orange Sand strata all the way ; while S. of the 
^sot, the gray clay of the Upper Lignitic formation is struck after 
passing through a few feet only of sand. 

8* The existence of hills of more ancient formations within those 
*of the Orange Sand, as exemplified in diagram No. 2, (139,) is 
fihown in numerous profiles, all over the State ; nor does the exter- 
nal shape of these ancient hills leave any doubt as to their having 
been, themselves, originally formed by denudation, and afterwards 
oovered over by the Orange Sand deposits. In such eases, the 
lines of deposition of the Orange Sand usually exhibit, near 
to the line of contact, slight inflections, conformable to the 
oorvature of the interior mass ; but the general horizontality of the 
stratification lines is not thereby disturbed. Nor do I know any 
instance of the departure from horizontality, in the Orange Sand 
strata, which could be referred to an upheaval, either local or 
gmieral. The water obtained within these deposits, never exhibits 
any tendency to rise. 

9. It is not to be inferred, however, that the stratification of this 
formation is remarkable for regularity. On the contrary, it is 
often extremely difficult to trace out one and the same stratum, or 
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'strfttfAeatioB fine, for any con^erabfo dfAtance. ITof only does 
^ mftterfel of wldch !t is composed undergo entire dianges 
witiiin yerj limited areas, bnt the stratiflcatfon lines themselres 
often exhibit the most fandM irregularities, often coming square 
upf^inst one another, Mid frequently exhibiting successive parallel 
lines of deposition forming a large angle with the lines of contact 
adjoining strata. 

Fig.'s 1, 2, and 3, PL II representing profiles occurring in R. R. cuts 
in Lafayette and Pike counties, will illustrate this irregularity both 
with reference to stratifications and material ; nor is it to be 
supposed, that instances of this kind are exceptional ; they abound 
wherever the formation prevails in force. Even where horizontal 
lines of deposition can be traced for some distance, they are usually 
themselves wavy on a small scale. No one can fail to be struck 
by the similarity of the stratigraphical character of the Orange 
Sand, with that which may be studied to advantage on the banks 
of the Mississippi river at low stages of water, in the alluvial deposits. 
And there can be little doubt that the Orange Sand has been 
deposited in a similar manner, by flowing water ; especially when 
the evidence afforded by the character of the material {rmmded 
grains of sand and pebbles ; see below) is taken into account ; the 
grains of which, in all cases which have come under my observation, 
are more or less rounded, and without sharp angles or edges.; 
which explains the common observation, that these sands are a 
very poor material for scouring purposes. 

10. Character of Materiab. — As the name indicates, the preva- 
lait material composing this formation, are siliceous sands. They are 
usually colored, more or less, with hydrated peroxide of iron, or 
orange-yellow ochre. The color thus imparted is sometimes 
very deep and glaring; as on the Pontotoc Ridge, in eastern 
Itawamba county, and many other localities ; more frequently, it is 
a dull rust color. In the southern Pine r^on (as in Smith, 
Marion, and Pike counties), it is often of a delicate rose hue ; 
bright yellow tintsare frequently found, and deposits of ti^Aife sand are 
not uncommon. ^ An endless variety of tints intermediate between 
the above, of course exist ; and locally, crimson, purple, and almost 
blue tints, fancifully co-ordinated, may be observed. 

11. Whenever the amount of iron contained in these sands is 
somewhat considerable, they exhibit a tendency to conglomerate ; 
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and tbos fi^nragiaoiui Mnditoyi^ tra forced, oi all degreeiy fron a 
fricakle maai to a ■oU<} Yock of cowiderable hardiiMi» and well 
suited to building purposes, vhea atoees of the proper dimeDmBi 
can be obtained. The several varietiea of this rock play a promi- 
nent part in the topography of the Staie^ and some of them claim 
our atteation on account of their practical usefnlness. I do not 
know of any instance in which a notable stratum of this ferrugi- 
nous sandstone is found much below the present surface of the 
locality of occurrence. These ledges (of a few inches at most) 
are sometimes found at some depth, where a seam of denser mate- 
rial (e. g. clay) has arrested the further progress of a ferruginous 
solution, which otherwise would have imparted only a slight 
general cohesion to the whole mass of the sand. But commonly, 
the several varieties of this sandstone are found on or near the 
surfaoe, capping the summits of hills and ridges ; and in truth, it 
is difficult to find an Orange Sand ridge of any importance where 
little daty fragments, at least, of this rock, are not scattered about 
on the summit. Wherever an unusually elevated knoll is seen on 
these ridges, it is certain to be found capped with a deposit of this 
rock, partly remaining in place, on the summit, partly strewn adown 
the hillside. And even as we find these rocky knolls perched, as 
it were, on top of the ridges, so in level, or gently undulating 
tracts, elevated but little above the drainage of the country, we 
often see short ridges, or isolated hillocks of a truncated-cone 
shape, rising abruptly out of the plain, to the height of 7i to 150 
feet and usually crowned with a clump of pines — a tree not seen for 
miles around perhaps, in the level country, and whose roots can 
with difficulty gain afootl^old in the shallow soil, and crevices of 
the level ledge of dark colored sandstone which forms the summit. 
Cases in point are of frequent occurrence in North Mississippi ; the 
counties of Tippah, Marshall, Lafayette, Carroll and Yallabusha 
furnish abundant examples ; especially the gently undulating, 
fertile yellow-loam region of the latter county, where a number of 
these isolated pillars, now forming prominent landmarks in tiiie 
plain, are left standing to show, apparently, the original surface 
level of the country, after the subsidence of the flood which spread 
over the older formations, the immense masses of sand which now 
cover the greater portion of the State* And it is to these rocky 
capSf no doubt* that these elevations owe their escape from the 



dcnndiog MtioQ wbich Imb raaoirfd th« xmi of the elrttom^ 
1:2. It iff GomMuratively but rarely th» caae» howover, tluuk j«<U 
leigeB of any considerable thickness are ibond on these sammits. 
Solid lodges of 4 feet are not common, and bnt two cases are kno vn 
to me in which their thickness amounts to ten or more feet Most 
usually they consist of connected masses of fantastical shape, 
such as concretionary bodies are wont to assume ; the interstices 
are filled with loose, or loosely cemented, eand. The latter, as 
might be supposed, is washed out in course of time, where the 
stratum is exposed to the weather ; and wh^i the remaining harder 
portions are broken asunder, it does not require a strong imagina- 
tion to recognize in them the remnants of works of art ; and 
nothing can convey a better idea of the prevalent forms, and 
character of the material, than the popular likening of such spots 
with the " rains of a forge/' or more properly, those of an iron 
foundry. There are angalar plates, of several square feet, of plane 
surface, straight edges (the latter often provided with a regular 
rim,) and of uniform thickness; sutler plates, of a similar character, 
joined together at various angles,, like fragments of boxes ; others 
channdedy.and variously curved, so as to form gutters and very 
frequently, tubes of considerable length and diameter, and 
remarkable regularity of shape. In some localities (as fi»r ini^tance, 
in S. E* Tippah, near the heads of Hatchie,) coqaplcte assortments 
of tubes may be seen strewn about on the hilltops — sometimes five 
feet iu length, and of various bores from i inch to four inches. 
The rough sandy surface, and even the color of these concretiop^ry 
fo^ms, renders them strikingly similar to newly made castings ; and 
in districts where such forms are common, springs . are not unfre- 
quently provided with spouts and gutters from, these natural 
warehouses. Sometimes these tubes may be found in place, 
ensconced in a mass of rock, so as to allow of blowing or even 
seeing through the latter. When thus in place, I have generally 
found them pointing in a N. E. and S. W. direction. Similar tubes 
and concretions of various shapes and sizes, are in many localities 
found isolated, in the interior of loose sandy strata ; the hollows 
being, as in the case of those found on the hilltops, filled with 
loose ferruginous sand, or sometimes with yellow ochre. Bound 
and oblong concretions of this kind, of small size, are very common 

in the neighborhood of Oxford ; portions of them have been used 
as drinking cups. 
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18. This ferrughious «an€lrock Ifl very comlhoiiljr designated as 
^ itovi ore'* among the people. It contains, however, nrndiless 
iron ttian the aspect and weight of the matcriitl generally lei»d tis 
to expect ; average ffpednjens yield from 60 to 80 per cent, of 
white sand. Iron ore of good quality, in the form of brown 
bematite, is occasionally found, partly in the form of small 
Variously shaped nodulesj statactitic in the interior (as in the S. 
W. corner of Tippah county), partly in thin sheets of pure fibrous 
ore, interstratified with sand, (as in Tishomingo county, and other 
localities near the Alabama line). I have nowhere, however, found 
it in quantities sufficient to justify the erection of a famace, and 
where its occurrence in large masses has been reported, a dense 
variety of the ferruginons sandstone has commonly beeti mistaken 
for workable ore. 

14. It is an interesting fact, that the formation of similar sand- 
stones is still in progress, in numerous localities. In depressfons, 
or in the heads of hollows, where forest leaves or other vegetable 
matter decays in contact with the ferruginous sand, the 
iron is dissolved as proto-carbonate, giving rise to chalybeate 
waters, which at times may be observed in almost every 
rill of Orange Sand formation. Such waters in percolating 
through the sand, deposit in it their iron ; especially where they meet 
an impervious seam, of clay or other material. Thus the whole nutss 
gradually indurates, and hard ledges areformed within it, producing 
precisely such shapes as we now find in Hie deposits on the hilltops. 
The cementation of the sand of the latter into ferruginous sand- 
stone, also took place, most probably, long after the deposition of 
the stratum ; and here too we find the ledges underlaid, generally, 
by an impervious layer of clay or clayey sand. As a general thing, 
the sands of the formation are less ferruginous, and ferruginous 
sandstone is less common, in the southern portion of the State, 
than in the northern ; the sand also is generally finer, and more 
frequently micaceous. This is more especially true of the central 
belt, N. and S.; while as we approach the channels of the Mississippi 
and Tombigbee Rivers, this difference is less perceptible, and the 
materials quite coarse, down to a low latitude. 

15, It has been mentioned, that white sands are occasionally 
found in the Orange Sand strata. Similarly, white, siliceous 
fiandstone occasionally occupies the place of the ferruginous sand- 
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stone tibove described. TMs fNitiire ^ hmmnmf of oo«pwtttUy 
rare oocnrrenee; aadecmfhied !• siMll aiMS, or p&lobai. Uflsallsr, 
this siliceonv sandstdne, also, caps the' hills ; il is aometfwas, 
however/ fonnd below the hfltfo^, and oferlaid bjr Orange Sand 
with ferruginoQS sandstone. Sometimes (as at Rodtyford, Pontotoc 
connty,) it is rather soft and eren friable, exhibiting the peoaliar 
stratification oF the Orange Sand ; bnt most generally it is 
remarkable for its extreme hardness, which renders it very diffieolt 
to work. It was a block of this character, derived from a limited 
deposit in N. W. Tippah connty, which was qnarried for the 
purpose of furnishing a stone for the Washington Monument ; but 
the stone-masons^t Yicksbnrg, to whom it was submitted, to be 
put into shape, found it so intractable, that a block of the Vicks- 
barg limestone, from a quarry on the Yazoo River, was anb- 
stituted instead. Deposits of a similar character occur in N. 
Attala county ; at Bnrkettsville, and on the ridges N. and N. E* of 
the place ; also in Holmes county, between Dnrant and Rockport 
stations, where it is frequently exhibited in cuts on the Misrissippi 
Central Railroad, usually underlaid, at no great depth, by the 
impervious gray days of the Lignitic. 

16. Itsmodeofformaiiottis weUiUnstrttodbyftTeiysiiiidldepoiiitooeamg 
fire nileg S. W. of Qxibrd, wlMi oomMs of moouMeted Uoc^ humd in 
wluliah MBid, and of UMBded, meniiiMi tonaa, precisely suohas «n ibmed by 
thtt(Mes«adwhitn wsterisiwunad QponamaBBofdry sand. It appeanaaif 
a aolation of silaz had flowed over the sand in the locality mentactted, imbuing 
only portions of it) which afterwards solidified into rock. Similar shapes are 
commonly obserredon the under sorfiuse, or edges, of continuous deposits. 
Other instances of sificification occnning in the Orange Sand, as weU as the 
description of an apparently fc a riU ft i o u s variety of ttds rook, wiU be giv^i below. 

17. PMI0 Bedf. — The material next in frequency of ooourrence 
to the various kinds of sand above mentioned, is pMle$ or shingle, 
either cemented into puddingstone or, more frequently, loose and 
commingled with sand or clay. The stratigraphical position of 
the main pebble stratum appears to be, most generally, below the 
Aeory strata of Orange Sand proper; it is not unfrequently, 
however, underlaid by similar sand deposits, and minor deposits 
especially of smfttt pebbles, oocur oocasioiiaUy in the upper strata 
of the Orange Saad formation. There are within the State, two 
distinct regions of ocourrenee, in which this material appears in 
force. One of these extends along the eastern edge of the 
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alhmwKoC tho Miiwwippi llivtrt iwwuifing, ia N, MiMJuippi, parts 
of tbe coimtaef of De Soto, PM^a» YaUob«Bka» Carroll, Holmes, 
and YaMo, gradoiJly dimittisliiiig aa tlia tecriiory of tbe foasiliferoiis 
eocene is approaehed, and giviiig o«t almost eoturely ia the greater 
portion of Warren coanty. Then, below Vicksburg, it extends 
inland in a S. £• direciion^ and is Ibnnd in numerous cuts on the 
New Orleans, Jackson and Great Northern Bailroad, down to the 
Louisiana line. It appears in greatest force W. of the dividing 
ridge, and is but thinly represented on Pearl River ; on tbe waters 
of the Bogue Ghitto, however, it advances eastward, appears at 
Holmesville, and to a limited extent, in Marion countyi on Pearl 
Biver. Westward of the dividing ridge, it is frequently met with 
until we reach the territory of the Bluff formation, where it is 
generally covered by the materials of the latter ; as it is elsewhere 
by the yellow surface loam. 

18. The other r^ion of occurrence of the pebble bed, b<^ins at 
the N., on the Tennessee Biver, in E. Tishomingo, and extends 
along the waters of Big Bear Creek, to the eastern beads 
of the Tombigbee, reaching the latter stream by way of Hurricane 
and Bull Mountain Greeks, in Itawamba county. It then extends 
southward on the eastern side of the Tombigbeci and ia continued 
into Alabama, meeting the great pebble beds of tho Warrior, 
which bear the city of Tuscaloosa. It appears that the pebUe 
beds, as well as the Orange Sand ia great force, are feund well 
developed in the northern counties of Alabama. Great masses of 
pebbles are being moved southward, from these beds, by the 
Warrior and Tombigbee Bivers, whose navigation they tend to 
obstruct ; the materials of the more ancient beds» however, as well 
as of those now being formed by .the rivers, become finer as we 
advance southward, and ultimately mingle, imperceptibly, with the 
sands of the Coast. (Tuomey.) 

Whether or not the two great Mts of pebble deposits are comiected with one 
another, somewhere in W. Tennessee, I have not learned; but from the 
direction of their respective outlines, where they leave Mississippi, such a 
junction seems highly probable. Between the two belts mentioned, pebbles are 
either absent from the Orange Sand formation, or appear only casually, and of 
inferior size — as small gravel Some of the latter, however, as well as, 
oocasionaUy, a few larger pebbles, properiy belong to the yellow auriaoe loam, and 
usually differ, hthobgically, from those of the Onnge SaiuL 

Id. As Ibr the material of the pebbles themselves^ it is almost exclusively 
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ailieeotis ; bMNi ilvantaous cnwhitKw^orM ito w nM chytoag^ if deoMiMMlly feiiad, 

How rt o n e, and Jasper, witti hihMrmib TwiaiiM <tf the nrer rocki (tf the auue 
cl—f ■■Agrte, GhaloadoDj, Gomelieiif SenitmjZy LyduA Stone^ etc., of which 
Tery beaotifiil specimens hftTe been obtained in the State. Qnj and yellowish 
Siliceous Sandstone is Tery common ; and pebbles of Rock CrystiJ, as well as of 
white, crystalline quartz rook or Quartzite, are common in some localities, and 
occasionally found throi^ont the pebble deposit. Porphyry, and trappean 
rocks, are of rare oocurrenoe, though not entirely absent. There is a wMf^Ved 
dilferenee of chamcter, howeyer, between the pebbles of the eastern, and of the 
western pebUe region. In the former (at least in the yalley of the upper Tom- 
bigbee,) Chert and Homstene, with silioeous and aluminous sandstone, and some 
quartzite, are almost exclusiyely present ; while in the western belt, along the 
Mississippi, a great variety of rocks, as above mentioned, is generally found. In 
both regions, however, fossils of the ancient, palaeozoic formations are of frequent 
occurrence in the pebbles themsetves. (See below ^ 29 & if.) 

20. llie size and form of these pebbles, as may be supposed, are extremely 
variable, from small gravel to the coarsest shingle, and fipom the perfect egg 
shape, ellipsoid and dise, to irregular fragments with rounded angles only. The 
quartzite, rock crystal, lydite, jasper and trappean pebbles are almost always 
much worn and of regular shapes, and usually small, while those of the fossili- 
ferous chert, h<N*nstone and sandstone are often large, very irregular, and 
comparatrvely little worm. I have found a CyixihophyUum forming a pebble 
by itself in which projecting radii were still extant, thou^ somewhat rounded ; 
and on the blocks of crinoidal columns, the characteristic figures may sometimes 
be seen almost unharmed. 

21. The average size of the pebbles mig^t be stated as being between that of 
a pigeons and a Urge hens, or turkeys egg. But the maximum size found is very 
considerable, and somewhat puzzling to account for, on the supposition of 
transportation by water alone. Besides, angular Mocks of considerable 
size, have been known to occur, one of which, a white, perfectly rough block of 
quartzite weighing about 150 pounds, (found in K. lA^tyette county, in a hickory 
valley on S. 24, T. 7, a 3, W., by A. H. Fegues, Esq.,) is now in the collection 
at Oxford. Bounded Uocks of ferruginous quartz, a hundred pounds and more 
in weight, have been found on the blufib bordering on the lower Yazoo, (Harper.) 
I myself have found, in Tippah county, T. 5, R. 1, E., (where pebbles are not 
otherwise prevalent,) perfectly rounded pebbles of white quartzite, weighing up 
to twelve pounds, at least ; and similar pebbles, even of larger size, are said to be 
common in that region. 

In Claiborne county, at Rocky Springs, I found a rounded block of yellowish 
siliceous sandstone of great hardness, weighing 64 pounds, and containing two 
links of a catamite ; the rock differs decidedly from any sandstone known to me 
in Mississippi. Scratdies have .not, however, in any instance been found on 
their surface. 



S3. VBullyy the pebUas oeeur ia 1mm beds, commiiiKled with 
sand, dsy, er dqrej smd : ead ia its wmImii belt, ak>ag the 
IfiBsissippi Rtrer, ft is only yerj loeeliy that they are at times 
found cemented, to a certain extent, byaferrnginonssandj cemeiit, 
where an impervioos vein traverses the stratum. In eastern 
Tiflhomingo county, however, they are very commonly cemented 
into a pretty firm oonglomerate or puddiogstone, by a cement of 
brown hematite, with very Httle sand. This coDglomerate forms 
some high hills and ridges, and precipitous cliflk, on the territory 
of the Carboniferous formation in the county mentioned ; and it is 
occasionally seen, through eastern Itawamba, and Monroe counties, 
as far south as Buttahatchie Creek. A more detailed account of 
the peculiar features of the Orange Sand formation in eastern 
Tishomingo, will be given below. (^ 30 dc ff.) 

23. A siDgohr rock bekmgiiig to this fennttion, and much resembling a true 
paddrngrtone, is fimnd in a few localities in W. T^ipah and £. Laftjette 
oonnties, <m the territory of the Lignitic Tertiary. («. g. S. 1, T. 5, R. 2, £. 
Tippdi comity ; & 33, T. 9, R. 1, W., La%ette county.) It consists of a 
fermginoiig and somewhat sandy cement, in which are imbedded numerous 
rounded concretions of a pisoiitliic structure, formed of concentric layers of a 
silioeous material, more or less ferruginous^ and in some ahnost white ; the 
largest being about ^ inch in diameter. 

24. Clay Deposits. — Clay has been repeatedly mentioned as 
occurring within the Orange Sand formation ; and although this 
material does not usually form heavy deposits, and cannot therefore 
vie with the others mcnlioned as to quantity ^ the gresii frequency of 
its occurrence, as well as its practical usefulness in numerous 
cases, renders it second in importance to none. The clay deposits 
of the Orange Sand are most common in (though by no means 
confined to) its lower stages ; they rarely extend over large areas, 
save that at times, their layers, often incontinuous, intervening 
between adjacent strata of sand, may be traced, under favorable 
circumstances, with little change of either quality or quantity, for 
a mile or two. As a general thing, the larger masses of clays 
appear in basin-shaped, lenticular, or nodular masses, when occur- 
ring independcDtly of other formations ; the only notable exception 
to this rule, kftown to me, are the white and red clays of ttie 
carboniferous territory, in Tishomingo, which form strata extend- 
ing over considerable areas, and of umsual thieknest. 
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25. Yerjp oomiDO«ly, boweirer, clay dopoeits occur unr to the 
centootB of the Omea 8«id with andearlying da^fty fortMtiMs ; 
and then the' shape <yf tiM maes conforiM, more or ]es8, to the 

surface of the latter ; though stratified horizontally. In these 
cases, the Orange Sand clay is oftentimes but little diiDTerent from 
that of the more ancient formation from which it has obviously 
been derived, though redeposited in evident stratigraphical and 
lithological connection with the Orange Sand. 

26. The general character of the clays properly bdooging to 
this formation, is that of meagre pipeclays of great plasticity, 
requiring but little seasoning before they are worked ; wherein 
they differ essentially from the fat, intractable clays of some of the 
underlying formations. Like all other materials of the Orange 
Sand, they are remarkably poor in lime and magnesia. As to 
their color, it is a singular fact that but few of them are scrongly 
ferruginous. Grayish yellow, cream-color, white, and purple, are 
the usual tints ; the latter rarely occurs throughout large masses, 
but very frequently in layers and stripes within masses of other 
colors ; and its rarious etedes, contrasted with the other hues 
mentioned and an occasional bright yellow, crimson, or blue stripe 
or dot, give rise to very unique and beautiful colorings. The red 
ochre tint of the red clay deposit found in Tishomingo, is rather 
unusual. A great variety of colors is sometimes met with in the 
small nodular masses which frequently occur in the southern part 
of the State, mostly associated with gravel deposits, and themselves 
appare&tly representing pebbles — since the stratification lines 
which they often exhibit, appear to be entirely independent of those 
of the Orange Sand deposits. 

The clay which composes these nodules oannot, however, be identified with 
that of any of the older fomiations of the State, onless indeed, we imagine them 
to have been deprived of their carbonaceooa coloring matter^ and their protoxide 
of iron transformed into peroxide — a kind of metamorphosis which, as will be seen, 
appears to be common, with some others, in the Orange Sand formation. It is 
indeed, bat very rarely that we find in this formation, under ordinary circum 
stances, anything that allows of farther oxidation by atmospheric influences. I 
know but one instance in which a very dark colored clay, containing a large 
amount of oxidizable loatter occurs within the Orange Sand proper, though at a 
gc«at depdi below the surftce ; and even in this case, the oxidation has penetrated 
several mches into l3ie mass, whidi k very decse. 
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27. Th» inrtMioe in qiMBtaoii ooenfs in the dmp cut on ilM Mettplik «id 
GbftHeskn Bailroid, akootimiki Mstof BoMtontM Stetfen, in TemiMMe, 
bat dMarres deflcriptioDlMre on aooonnt of ita impottuioe m * gaologicnl point of 

yiew. 

[No. 1.] 
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8 s 8, Loose yellow sand. 

III. Indurate ledges (ferruginous sandstone.) 

c. Mass of black clay 

Tbe cut in question (Diagram No. 1.) is ninety feet deep, through a ridge 
dividing the Tuscumbia river from one of its eastern confluents. The main 
body of the ridge consists of yellow and orange colored suids (with occasional 
layers of pipeclay) in which, fortunately for the permanence oi the ezeavaflion, 
there are several successive indurate ledges, (l I Z,) len^igini^edy whieh serve as 
shelves to support the caving sand. On the western half of the cut, there lies 
imbedded in the sand, and surrounded by it as far as visible, a basin shaped 
mass of black, tenacious, fetid clay, (c,) with scarcely a trace of stratification, 
At the center of the basin, about 16 feet of this mass are visible above the road- 
bed ; its total thickness, as indicated by the visible part of the outline, wocdd be 
about twenty feet, with a maximnm length of 75 yards. The day contMns, 
difinsed throughout the maas, minute crystaU of iron pyrites and a few very 
indistinct, carbonized remains of plants^ apparently graaws, and periiaps, 
willows. On the outside and upper sur&ce of the mass, however, there is a $heil 
as it were, of cream colored clay, one to four inches in thickness ; evidently the 
same as the rest, and passing into it by a shaded band of transition. The same 
cream color is assumed by the Uack clay when it is burnt, and in the present 
case it is evidently the result of oxidation from the outside. [Similar cream 
colored clays are very common elsewhere in the Orange Sand formation.] The 
stratification lines of the surrounding sands, which elsewhere exhibit the usual 
wavy appearance, show a decided inflection downwards, and the layers thin out 
as they approach the mass, so as to conform, to a considerable extent, to its 
external shape. 

Special descriptions of some of the more notable depofcits of 
clays in the Orange Sands will be found under the head of the 
Useful Materials of this formation. 
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FOSSILS OF THE ORANGE SAND FOBICATION ; ITS GEOLOGICAL AGE. 

Extensive and minute examination, which I have bestowed on the 
various stages and facies of the Orange Sand formation of Mississippi 
have failed to satisfy me that it contains any fossils whatsoever 
characteristic of itself. It usually contains the fossils^ as wdl as the 
materials, more or^less modified, of the underlying* formations ; and 
although silicified wood is of very common occurrence in the 
Orange Sand strata generally, the circumstance of its occurrence 
with any degree of frequency being either confined to the territory 
of the lignitic formations, or to water- worn fragments, seems to 
indicate that this fossil, also, is derived from more ancient deposits 
and owes its presence within the Orange Sand to the destruction of 
the former by denudation. It is true that the coarse sands which 
compose the main mass of the formation, are a material unfavora- 
ble to the preservation of fossils ; but the fine sands, as well as 
the impalpable clays which so frequently occur, could not but have 
preserved traces at least of the proper fossils of the Orange Sand 
period, had any such existed. The black clay deposit on the 
Memphis and Charleston Railroad, previously described, is the 
only instance in which, to my knowledge, there is strong evidence 
of fossils (leaves) being found within the Orange Sand in their 
original place. The shape of this mass renders it difficult to believe 
it anything else than a deposit formed in foco ; but we shall see that 
even thus, it might be supposed to belong to the underlying lignitic 
tertiary, and not properly to the Orange Sand. 

29. Devonian and Silurian fossik in the Orange Sand. — Corals 

are the most commonly occurring among the pebbles of the 

western belt (IT 17) ; e, g. Lithostrothion hasaltiforme^ Calanwpara^ 

AstrcRa^ Millepora, Catenipora^ Chatetes, Cyathophyllum, Petraia. 

Next to these, stems of CyatJiocrinvs and other Crinoidea are 

most abundant. I have also found an Atrypa, and a fragment of a 
TrUobite. 

30. Carboniferous fossils in the Orange Sa7id,r-^Th.e pebble beds 
on the territory of the carboniferous formation, in Tishomingo 
county, consist chiefly of chert, hornstone and sandstone, containing 
fossils identical with those of the underlying carboniferous strata 
— Cyathqphyllum, Fenestella, Gorgonia, Pentremitesj Productus, 

*Not always of those underlying in the same locality ; but commonly, at 
least, at no great distance. 
R— 2 
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Spirifer, Terebratula --eoid the pebble strata themselves are fre- 
qnently anderlaid by a somewhat cellular breccia of angular frag- 
ments of the same materials, which intervene between the pebble 
strata and the unchanged carboniferous rocks. 

This breccia^ which is usuaUj cemented by a ferruginous material, sometimes 
contains abundance of fossils ; though the homstone in mass is poor in these, 
and they are generally very poorly preserved ; oftentimes, indeed, it appears 
as though the stratum had only been thoroughly shattered by some cause without 
removing the fragments much from their natural position, so that those 
belonging together have been re-cemented in loco ; the ferruginous cement, at 
the same time, has penetrated the homstone to the depth of 1-10 to 1-8 of an 
inch, so as to imbue completely the smaUer fragments. This homstone is ex- 
ceedingly brittle, so as to fly to pieces readily whenever the surface even of a 
large block is broken by the hammer. From semi-transparent, flinty varieties> 
this rock sometimes passes through all gradations into an opaque and soft stone, 
and finaUy into white, pulverulent silex, which forms a stratum of about 10 
feet thickness in the neighborhood of Eastpori, Tishomingo county. The soft 
mass is at times traversed by harder layers, or bands of homstone ; both in the 
latter and in the pulverulent mass, carboniferous fossils are fbund, though 
sparingly. • 

31. On S. 16, T. 2 B. 10 E., near Scmggs* Bridge, in the samecounfy, I observed 
in a well, overlying the carboniferous limestone, ledges of this homstone, two to 
six inches in thickness, (Utemating with layers of about the same thickness, 
composed of hoth pebbles and angular fragments of hornstone, imbedded in a 
pale bluish clay. 

It is difficult indeed, under these circumstances, to determine definitely to 
which formation the breccia and brittle homstone strata properly belong. While 
in some respects they closely resemble the rocks of the siliceous stage of the 
Garboniferous, the intimate connection of a part of the homstone at least, with 
the pebble strata, seems equally obvk>us ; and the cement of the breccia at least 
is most probably of Orange Sand age. Here, as elsewhere, the pebbles are totaUy 
destitute of calcareous materials, which the Orange Sand appears to have in all 
cases metamorphosed, or rather pseudomorphosed, by means of siliceous or 
ferruginous solutions ; but we find frequently in the pebbles, an oolitic structure 
which belongs to the carboniferous limestones of the re^on ; the material being, 
however, entirely siliceous. Might not the same solution which effected this 
pseudomorphosis, have been instrumental in forming the brittle homstone and 
breocia? 

32. I ought to mention in this connection, the singular change, resembling 
decay, which purely siliceous pebbles of various kinds sometimes appear to have 
undergone in particular regions. The most striking example I have seen occurs 
in Simpson county, near Gokesville or Ookes School House, N. E. 1-4 T 10 R 17 
W. WeUs here are of great depth— 100 feet— and a few feet beseaUi the siuftoe, 
there appear beds of (generally small) pebbles mixed with yellotr sand. The 
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pebble bed is of inconsidenible thickness, beneath it lie beds of yellow and pink ' 
sands, down to the water level. 

The pebbles thrown out of wells and grayel pits in this region contain a great 
variety of rocks in the firesh state ; among these, homstone of various tints, agati^ . 
chalcedony, lydite with white veins, rock crystal, and hard standstone ; in tkr • 
former three, impressions of palaeozoic fossils, and chalcedonized corals, aiv- 
common ; also oolitic pebbles of the same materials. Mixed with these freeSb 
pebbles there are others consisting in the main of a white or yellowish, ligfal^ 
porous, siliceous mass, whose particles appear crystalline under the microscope ^ 
which adheres to the tongue, is often readily broken by hand, yet bears mosl 
unequivocally the several characteristics of the rocks constituting the freaii . 
pebbles, (except the rock crystal). The structure of the agates, with thcar 
crinoidal columns, the chalcedonized corals, the oolitic pebbles are there ; so 9gm 
the veined lydite and homstone, with the substance of the vein usualiy unchanged;: 
so that we sometimes find vein skeletons of such pebbles, from which the s«ft 
silica has been removed by water. Nor are the two extreme conditions alone 
found ; every degree of transition from fresh agate to the amorphous mass, maj- 
be traced ; some pebbles are changed outside, but fresh in the interior ; in othei% 
an incipient dullness of the surface announces the commencement of theproceoK- 
Whatsoever may be the nature of the la||er, it is evident that one of its results^ 
must have been ihe formation of a siliceous solution^ which percolated dowiii- 
wards. It appears therefore that in these pebbles, we see the product of tha * - 
beginning of the process of which the silicified wood marks the end, 

I have not ascertained what is the particular stratigraphical relation of thew- 
decayed pebbles to those in a fresh condition. The only peculiarity oftfaft^ 
country which mi^t have some bearing on these phenomana, is the great pervs^- 
ousness of the soil, in consequence of which, most of the hollows are withovftL 
a]water channel, and semi-cylindric in shape. — ^I have observed similar pebbles idl 
other localities, though not often with equal frequency. 

33. Cietaceoua Fossils in the Orange Sand. — I hare found wellB 

defined cretaceous fossils in three distinct localities ; in all of these- 

they occur in ferruginous sandrock on the summits of high ridges ^. 

the calcareous material of which the corresponding cretaccona^ 

strata consist, has been changed into a ferruginous sandstone not 

differing, apparently, from that ordinarily fonnd, but in all caam 

of a conglomeratic character, and full of rosettes and irregular 

galls of yellovr ochre and brown hematite. 

One of the localities mentioned is near Harris' Cut, on the Memphis and Charier- 

tonRaibroad, S. 3, T. 3, R. 9, E., Tishomingo county. (ir 27.) Fossils are quite 

numerous, but badly preserved. Those identified are the following : 

CucuUaiea eapaa, Goh. 
ihnillia enHformis^ CaN. 
Bosinia deruatOf Coxr ? 
Oardium Tippanttm, Con ! 
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Cardinm sp., (allied to the former, and also found near Ripley.) 

TiHgonia n. sp. (probably identical with a species from Chunenugga Ridge 
in the collection of the Alabama Survey). 

hwceravius sp. 

Another locality is in the Hatchie hills, S. 20, T. 5, R. 5 E., S. E. Tippah 
county. Fossils few ; those recognized are : 

Amiiionites jplacenta ! 

Trigonia thoracica ! 

A third locality is at Mr. Sidal's, S. 18, T. R. 5 E., Tippah county. Fossils 
few and indistinct ; Trigonia ! and a CardiUi ? were recognized. 

It will be observed by a glance at the map, that all these localities lie to the 
eastward of the present region of occurrence of the group of fossils represented 
by the above, viz : the Ripley Group, or Upper Cretaceous. 

34. Tirliary Fossils in the Orange Sand. — As yet I have not 
fouad anv of the fossils of the rnariue tertiary \n the strata ol this 
formation. There rannot. liowover, be any doul^t titat a great 
part, if not «11 the silintied wood so eomnioiily found in theOrange 
Sand strata, is derived from the several li^i^nitie stages of the tertiary. 
Trunks of this wo »d may be found im^ edded partly in the lignitic 
strata, partly in the jidjaeent Oi^in.iie Sand. The most common 
place of occurrence of silicified wood, is at the planes of contact 
of the strata of ihe two forma lion^i, where we find not only entire 
trunks, but alsci h\\ers coui?isling entirely of coinmiuuted fragment8. 

Within theligniticsirnta themselves, the wood \ri commonly li unitized, 
except sometimes where these strata themselves are composed of 
sand. That portion of it wliich is buried in the lignite strata, is 
generally tinged black, in part at least, with carbon* : while that 
which projects into, or is found exclusively in the Orange Sand, is 
white or gray throughout, unless the trunk be a very large one. 

35. The vegetable structure of the wood is generally very well preserved, and 
microscopic examination will, no doubt, enable us to determine the species 
(which are very numerous), and also to determine definitely whether or not the 
species foand in the Orange Sand are peculiar, or identical with those of the 
underlying formations. Meanwhile, the only botanical evidence on ihe sulject 
is this, that while no tree Palms have as 3'et been found in either the Lignitic, 
or Orange Sand strata of North Mississippi, they, as well as the remains o 
Endogens generally, are common in both the Upper Lijrnitic and the Orange 
►Sand strata of Stjiifh Mississippi. The remains of dicotyledonous trees, and 
especially of Cnpulifnu',\ are common to both districts : coniferous wood, 

*i'ro«»? soctioni of xnch iKirfiall hi uki-iied wood. iM'saosin:; a rouml. jet black fincloiiN have been 
claini'Ml as I'OUij; "l*er^iInIn<ln \v(to<l." , 

tMo^t of ilio wo<m1s fouii'l arc nopnlarly n-frrred tfi UiokorifS, i'lxK-- niul Bet>cliC», lo tlic wuo^ o^ 
which tho ij .jority ol ^I>i•^in^•ll^ b«';ir ri sirontr n-st inMancc. 
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however, I have observed with frequency chiefly in the southern division, 
both in the Orange Sand and the underlying hgnitic strata. 

36. It lias been stated before, that silicified wood occurs with greatest frequency 
near the planes of contact between the two formations, and is, therefore, most 
readily accessible in those districts, where the Lignitic formations form the base, 
and the Orange Sand the upper portion of the hills. I may add, that its 
frequency of occurrence in the Orange Sand is also dependent upon that of 
similar organic remains in the underlying lignitic strata. It is, therefore, most 
abundant where beds of lignite, and clays filled with lignitized trunks and leaves, 
are most common near the surface — i. e. in W. Tippah, E. Marshall, LA&yette, 
Calhoun, £. Tallobusha, Choctaw, Ocktibbeha, Winston and Neshoba counties. 
Whether or not the same is the case in Holmes and Yazoo counties, where lignite 
beds prevail, I have not learned ; to the southward of these, however, in Hinds, 
and Claiborne, southward of the lignite beds on the Big Black, silicified wood is 
very conunon. It is found more or less, however, in most districts where the 
Orange Sand prevails in force, and down even to the Sea Coast (Prof. Wailes 
c<dlected specimens in Hancock county, and another, picked up on the beach at 
West Paacagoula, has been presented by Mrs. McRae). It is very uncommon, 
howeyer, on the territory occupied by the cretaceous formation ; except near the 
western border, and en the territory of the Lower Cretaceous or EiUaw (jfroup-—Uxe 
latter being also, a lignitic fonnation, though containing vegetable remains with far 
less frequency than does the lignitic tertiary. The only specimen found in 
Tishomingo county, where the Orange Sand is otherwise well developed, w as 
picked up by myself, near Mr. Peden's Mill, on heads of Mackay's Creek, S. 9, T 
5, B. 10, E., where outcrops of the lignitic cretaceous are abundant. Near Falt<ni| 
Itawamba comity, silicified wood is also found. These, however, are the only 
localities in which I have met with this fossil E. of the Tombigbee, notwith- 
standing that, in Itawamba and' Monroe counties, the Orange Sand formation is 

very largely developed, and one would look for its characteristic fossils tJiere 
if anywhere. 

37. It is true that although silicified wood occurs most frequently near to 
the surface of the lignitic formations, it is, nevertheless, sometimes found at a 
considerable elevation above the latter, on the Orange Sand ridges. If we seek 
for a reconciliation of this fact with the supposition of its derivation from the 
lignitic strata, we must ask the same question with reference to the cretaceous 
fossils mentioned above, which were found on hilltops, more than a hundred 
feet above any cretaceous strata at present existing ; and that too at a con- 
siderable distance from the region of occurrence of corresponding strata, now 
found to be composed of hard limestones and heavy clay marls. The same 
agency which was capable of performing this task of elevation and transporta* 
tion, would have found little difficulty in doing likewise with semi-lignitized 
wood, of a much less specific gravity. 

38. But we have more tangible proofs of the disposition of the Orange Sand 
to appropriate to itself the characteristics of other formations, in the insensible 
transitions which we frequently find between the materials of the Orange Sand 
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and .those of underlying or Adjacent forma- 
tions ; which plainly prove that the current 
^irhich first denuded the more ancient forma- 
^(Bons and then deposited the Orange Sand, 
sometimes re-deposited the materials first 
meoAOYed, without effecting any great change 
m. their lithological character, or remoying 
l&em to any great distance from their original 
l^laoe. 

I have stated above (1[25), that where the 

Orange Sand is in contact with clayey strata 

4«f underlying formations, clays closely resem- 

Uing those of the latter are often found 

«nequivocally connected, by stratification, 

with the Orange Sand deposits. This is so 

<commonly true, that in North Mississippi, 

where I have most closely observed the 

inrmation, the occurrence of these bluish 

days is taken as a sign of the approach to the 

sorf&ce of the " black dirt,'' warning the well- 

JBgger not to proceed any further, fi)r fear of 

q^iling the quality of his water by contact 

' with the fetid bituminous clays of the Ligni- 

Hc. Similarly, in Tishomingo county, it is 

«ften impossible to determine within many 

feet, theiine between the greenish sands of the 

Jower Middle Cretaceous, and the overlying 

Orange Sand ; and in several cuts on the 

Memphis and Charleston R. R., it is clearly 

4lu>wn that cretaceous sands, unchanged save 

m their stratification, have been rcdeposited 

--ma the previously denuded surface of older 

' Mrata ; retaining in part at least, their lime, 

-4uid also their characteristic fossils. 

S9. Diagram No. 2, representing a cut on 
aiarns' contract, S. 3 T. 3 R. 9 E., will serve 
4o exhibit these phenomena, which are repeat- 
ad in many other cuts in the same region. 

It will be observed that the undisturbed 
«mtaceous material (a dark-colored, very 
compact sandy clay), which has evidently 
%een subject to denudation, is overlaid by 
inariegated sand (similar to that which, further 
W., forms the undisturbed strata of the 
Cretaceous), the stratification of which con- 
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forms, in some measare, to the sur&ce of the denuded mass. This sand is slightly 
calcareous, and contains cretaceous fossils, which are best preserved in the 
mass of the concretionary nodules appearing in the upper portions of the deposit 
— ^indurated by a cement partly ferruginous, partly calcareous. The ancient 
valley, the outline of which is marked by detrital fragments of slaty ferruginous 
sandstone, adds interest to this section. Immediately back of this cut rises 
a high Orange Sand ridge, on the summit of which cretaceous fossils are found 
in the ferruginous sand rock (if 11). Iif the case before us, as in numerous other 
instances seen in Tishomingo county, it becomes optional with the observer 
to which of the two adjacent formations he chooses to consider the material in 
question as belonging. 

40. It is perhaps in an analogous manner, that the anomalous basis-shaped 
mass of black clay in the Orange Sand cut near Pocahontas (ir27) may meet its 
explanation. If originally existing in sands belonging to the lignitic tertiary 
(on whose territory we see similar phenomena), it might have resisted denudfi* 
tion by virtue of its extreme tenacity, while the adjacent sands might have 
been partially removed, and their place filled with Orange Sand deposits. 

41. Chemical effects on other formaiions.-We hB^re thus fep 
noticed the changes which the materials of the more ancient 
formations undergo when removed by the denuding action which 
characterizes the Orange Sand period. But the oh&mioal changes 
eflFected on the upper layers of these formations, even when remain- 
ing in place, are not less conspicuous at times. The effects produced 
are referrible, in general, to one or more of three agents, viz : 
Lixiviaiicn and Oxidation, by the joint action of carbonic acid, 
oxygen and water ; the action of siliceous solutions ; and that of 

ferruginous solutions. 

Instances of all of these effects within the Orange Sand formation have 
already been mentioned. The effects of oxidation may sometimes be noticed at 
the planes of contact of the Orange Sand with the Uack lignitic strata, which 
have been bleached on their sur&ce ; but more usually Ihis influence has been 
accoi][ipanied or succeeded by one of the others, and most firequently, by the 
ferruginizing action which has already been cited as one of the prominent 
features, especially of the upper stages of the formation. Thus in N. Tippah 
counfy, and also occasionally in the more southerly portion of the northern 
Lignitic region, we find the uppermost layers of the latter formation (there 
composed chiefly of gray or black clays) transformed into red shales of consider* 
able hardness — an excellent material for the preservation of organic remains, and 
in some instances very rich in fossil leaves. One of these localities (Hurley's 
Schoolhouse, at the heads of Ocklimita Creek (1[170), has furnished the best 
collection of fossil leaves which I have as yet obtuned from the Northern 
Lignitic formation. Other instances of the occurrence of similar shales, will be 
found mentioned under the head of the latter formation. 
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42. A much more common effect of the contact of the Orange 
Sand with the Ligniiic clays, is the appearance, on the line of 
contact, of variously shaped nodules of aluminous brown iron ore, 
of various degrees of purity not only in different localities, but 
within one and the same nodule. These nodules are so common in 
the eastern portion of th<3 Northern Lignitic, from Tippah and E. 
Marshall to Lauderdale county, that they become the habitual 
surface indication of that formation, and are, therefore, very 
Irequcntly found associated with silicified wood. Their usual 
shape i^ that of a flattened ellipsoid, and their size ranges from 
that of a marble to a diameter of 2^, and even three feet in one 
direction; when of large size, they are ordinarily very much 
flattened as well as lengthened. Being generally imbedded in clay, 
their outside is usually quite smooth ; internally, they consist of 
concentric layers of different degrees of purity, which sometimes 
inclose a core of pure brown hematite, but more commonly a maze 
of cellular cavities, often resembling a honeycomb, either empty or 
filled with yellow ochre more or less pure. In the " Hills of the 
Platwoods Region" (see Agricultural Report) they may frequently 
be seen on the hillsides, mingled with the common ferruginous 
sandstone (from the hilltops), from which, however, they are readily 
distinguished by their peculiar structure, and the fineness of their 
material. They serve as a very convenient mark of the level at 
which the impervious clays occur, and to which, therefore, the 
wells on the ridges will ordinarily require to be sunk. 

43. Sometimes, though on the whole but rarely, we find brown hematite 
taking the place of silex in the petrification of wood ; and fragments of wood 
thus ferruginized (of the same origin, no doubt, as the silicified wood) are 
occasionally imbedded in the ferruginous sandstone of the hilltops. The 
vegetable structure is in these cases but poorly preserved, so as to render it 
difficult, if not impossible, to identify the species. 

44. The frequent occurrence of silicified wood, under the circumstances before 
discussed, as well as the hard siliceous sandstones previously mentioned (1 15), 
show that a liberal supply of soluble silex, has, in times past, been active in 
many portions of the formation. That the hard and flinty trunks now foxmd 
were once in a soft or gelatinous condition, may be inferred from the fact that 
few large trunks have remained entire, or if so, are solid inside. Usually, we 
find them split up in billets, and when a round trunk occurs, a cross section 
generally shows numerous crevices running out radially from a hollow centre — 
such as would result from contraction in drying. The silicified mass itself 
exhibits all the several varieties ot amorphous quartz, from semi-transparent 
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chalcedony (the usual material of siTicified palm wood), through white hornstone 
to & soft fibrous mass resembling asbestos, which furnishes elegant objects for, 
the microscope with the least possible trouble — the cells being thus separated, 
though perfectly preserved. The asbestiform varieties are most irequent in S. 
Hinds county, near the Mississippi Springs ; soft grayish hornstone is the 
common material els9 where. 

45! Not unfrequently, cavities occurring inside of silicified trunks, are found 
studded with small, but very perfect crystals of smoky quartz. Some beautiful 
specimens of this kind, from a large trunk, and with crystals of unusual size Q4 
to ^2 iiich in length) found on Lime Kiln Creek, have lately been presented by 
the Rev. Mr. E. Fontaine, of Battle Springs, Hinds county. 

In this case, the external form of the trunk, as well as the outlines of its 

woody structure, are still distinctly recognizable on portions of the specimen, 

though crystallization has destroyed the detail. Crystals precisely similar to 

those just mentioned, but attached to a siliceous mass without any apparent 

structure, were found in S. Ocktibbeha county, a few miles S. of Whitefield, on 

S. 21, T. 17, R. 12 E., near Mr. Dodson^s place ; and the unusual character of^ 

the specimens induced me to proceed to the spot for a special examination. The 

deposit is found on a low ridge, and has been traced for a mile and a half in a S. 

W. and S. direction, while (being confined to this single ridge) its width is 

inconsiderable— not more, perhaps, than twenty yards. It is a stratum 12 to 18 

inches thick (lying 2 to 3 feet below the nearly level surface), of a white siliceous- 

rock, both the upper and lower sur&ce of which is studded with crystals of 

smoky quartz, )^ to )^ inch in length. The solid portions of the rock so closely 

resemble silicified wood, that an isolated finagment would be unhesitatingly 

referred to such origin ; it forms, howeyer, as has been said, a level stratum of 

some extent, and there is very little curvature of the layers to be traced, even 

in large blocks. In the interior of the mass, there are many irregular 

drusy cavities, lined with numerous successive bands of siliceous mass and also- 

studded with radiating crystals ; some of the solid portions themselves, in &ct» 

are mere conglomerates of crystals, of a bluish tint. Their form is the hexa{;onal 

prism, in which both sets of planes are very evenly developed, while usually 

the terminal rhombohedrons are very ime^tm^?^ developed, so that one of them is 
often entirely suppressed. 

The sand overlying this deposit bears all the characters of the Orange Sand 
formation ; underlying it, however, there are sharp sands containing large scales of 
mica, such as are but rarely seen among the Orange Sand materials, and greatly 
resembling those accompanying the lignitic strata of the region. The nature of 
the deposit itself, however, can leave little doubt that it is nothing more than a 
bed of lignite which has undergone a process similar to that which has efiected 
the silicification of the uncompressed trunks conmionly occurring. Fragments 
of silicified wood are very common in the same neighborhood ; and lignite 
beds are abundant in the adjoining portions of Ocktibbeha and Winston. 

46. I ought to mention, in connection with the subject of silicification, the 
peculiar structure exhibited at times by certain chdrty varieties of the hard 
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silioeoiis andstooe, which his been mentioiiecl as Ukmg the pbce, oocisioittUy, 
of the fermgiDOiis audstone. Where thin ledges (6 to 8 inches) of this rock 
oocor, the sorlkoes exposed to the weather sometimes show a great number of 
loODded holes^ like gim]ei4io]e8; penetrating the rock at right angles to the strati- 
ficatbn line ; which is also the direction in which it most readily cleaves. On 
hieaking sndi blocks we find in the interior of the mass namerous creyioes, 
which I cannot describe better thsn as resembling those Icil in burnt brick, when 
straw or chaff has been used in thdr manufacture. Tbe^io crevices are almost 
always lined with some fiamginoos matter, and whenever (hey reach the sur&ce, 
the action of the atmof^ibere soon widens and rounds them. In bome instances 
too I have met with blocks in which these crevices were singuhirly contorted, in 
such a manner as would result if green grass leaves were koeaded up with plastic 
day, and then burnt out Whether or not these crevices represent organic 
remains, it is diCBcult to decide ; at times it may he thought that the entire form 
of a Uade of gnuss has been traced, but when followed up^ instead of terminating, 
it may open out into a wide, irregular spare, lined also with ferruginous matter, 
and firom which, perhaps, simifaLr, but utteily irregular fisures radiate in several 
directions. — ^It is hardly less difficult to construe them into foooids. 



47. The characteristics of the Orange Sand formation in Mis- 
sissippi, as given above, leave little doubt as to the circumstances 
under which it has been formed. The character of the surface upon 
which it rests, its own irrq^ar stratification, and the dependencei 
to a great extent, of the nature of its materials upon that of the 
underlying formations, proves beyond question that its deposition, 
preceded and accompanied by extensive denudations, has taken 
place in flowing water, the effect of whose waves, eddies and 
countercurrents is plainly recognizable in numerous profiles. Nor 
can there be any doubt that the general direction of the current 
was from north to south, although locally changed or directed by 
the pre-existing inequalities of the surface. 

The arrangement of the pebble-beds into belts (running, in 
Mississippi, approximately N. and S.) proves that currents of 
greater velocity, capable of transporting these coarse materials, 
existed there, coincident in the main with the channels of the great 
rivers at present existing — the Mississippi and Tombigbee ; the 
connection of the latter channel with the former, having, it appears, 
been subsequently closed by the induration into puddingstones, and 
consequent resif tance to denudation, of the pebble-beds of N. E. 
Mississippi and N. W. Alabama, thus throwing northward the 
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waters of the Hatchie, Tuscumbia, Big Bear, and other southem 
tributaries of the Tennessee River in Alabama. The Western 
Highland Rim of Tenneesee (see map accompanying the Geological 
Reconnoissance of Tennessee, by M. Safford, 1856) appears to 
have prevented the irruption of this current, to any great extent, 
into the Tennessee Valley and the Central Basin of Tennessee ; 
the pebble beds as well as (in N. W. Alabama) heavy deposits of 
Orange Sand extend along the western and southern border of the 
Carboniferous region, between the Tombigbee and Warrior rivers, 
and eastwards to the Coosa ; meeting, perhaps, still further east, 
the deposits brought down on the E. side of the Alleghanies, on 
which the cities of Baltimore, Washington, Richmond and Peters- 
burg, Va., and Columbia, S. C, are situated.* 

48. While the pebbles were deposited chiefly in these channels, where the 
velocity was great, the intervening space, cut up into numerous minor channels 
by denudation, retiuned the smaller gravel and sand, and also, where some 
protecting ridge afforded a chance for quiet subsidence, received deposits of 
clayey materials, which naturally would be as limited as was the area of the 
" slack water" itself. It is easy to understand how under such circumstances, 
when the currents which caused the first denudations began to slacken, the 
materials of older formations might be removed and then re-deposited with 
little change, at no great distance from their original place, and subsequently 
covered over with fresh masses brought from a distance. At the end of the 
period, the violent currents having subsided, the pebble deposits themselves 
were in many cases covered over by sands similar to those which, in other 
regions, compose the entire formation. Still later, the processes of oxidation, 
lixiviation, silicification and ferrugination (all of which are probably still in 
progress) commenced, and subsequently still (apparently even later than the 
deposition of the Bluff formation), great denudations again ensued, partly 
contemporaneous with, partly subsequent to, the deposition of the yellow 
surface loam— one of the latest formations, apparently, preceding our present era. 

49. However different may be the geological detail of the Orange Sand 
formation from that of the Northern Drift; deposits, the evident anology of their 
lithological composition and general history would lead us to suppose the 
two formations to be genetically related. In both cases, immense volumes of 
water destitute, or nearly so, of organic life, rushed southward, bearing with 

*8m 8«eond Report on the Oeoleoy of Aleboma, by M. Tioaej, ed. J. W. Millet A tsw montlis 
prior to tbe death of the htmented Tnomey, doring a visit at Tnscalooea, I compared notes with htm 
OB tbe subject of tUs formation, the extendTe andc^arseteristlo doTelopment ofwblch In Mlsstaslppt 
and N. W. Alabama, ^as unknown to him at the time of wriUne tbe portion of his Report relatlDg to 
tbe same. As fkr as comparable, tbe obeerratlona, and c noloslens arrived at bj each of ns Imo- 
nendeniJy, t lUed perfeetlj. ezeept wlUi referenoe to the occnrrenee of Mast 'don boneaiH tbe 
iDTmatlon, as mentloDed by nlm (p. 147 of tbe lid Report). Be aimltted, however, that tbe bones in 
qoestioa might well be rewrahle to tbe Bluff formation, tbe e&lstenoe of which- on the Lower Tom- 
Dt^ee, be bad bnt shortly before asi ertalned. I Is snggestlon rcsaidiDg tbe natnre and orfgln ef the 
waters whirb deposited toe Orar ge Sand formation, (Ibid p. 14A,} appear to be oonlirmed by all the 
addittonal obeerratlona snbseqnentlj made by myseiC 
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them the fragments and detritus of the older formations. Both formatii)ns 
immediately underlie the Bluff or Loess formation. 

Whether or not the Orange Sand deposits contain any materials necessarily 
derived from a high northern latitude, still remains to be determined, for thus 
£ir, the materials for comparison are imperfect on both sides. By far the greater 
mass of the pebbles occurring in Mississippi appear to be referable to sources 
lying S. of the Ohio river, on either side of the Mississippi, while the rocks most 
common in the drift of Illinois — granite, mica-schist and metamorphic sand- 
stone, are either very rare or (like granite) entirely wanting. It will be inter- 
esting to inquire, whether or not the rocks composing the pebble-beds further 
north, in Tennessee, Kentucky, Arkansas and Missouri, are derived from local- 
ities correspondingly remote in that direction. It must be ren^emlered, 
however, that the present outcrops of these formations may not nearly represent 
the localities of the broken-doum strata which furnished the rocks, especially when 
the dips are slight, as is generally the case in the southern portion of the more 
immediate valley of the Mississippi. 

50. Whib therefore the materials composing the Orange Sand formation may 
be far from identical with those found in the Northern Drift, we may neverthe- 
less suppose the two formations to have been nearly or quite contemporaneous, 
and caused by the same flood of ice- water, which in its course denuded the older 
strata^ carrying their materials southward from their original place. Whether 
the lai^e angular boulders, of which a few have been fbund in Mississippi, can 
he supposed to owe their transportation to some erratic ice-floe of unusual 
thickness, may be an open question, at least until the region intervening 
between the characteristic Orange Sand and Northern Drift (in Missouri for 
instance) shall have received a detailed examination. 

Even at the present time, however, in severe winters, ice-floes are seen in the 
Mississippi River below Yicksburg, and there seems to be no valid objection to 
the supposition that the same might have happened during the drift period, 
even if the climate should have been warmer ; since the enormous thickness of 
arctic ice-floes would readily carry them a few degrees further south than could 
be expected of the winter ice of the Mississippi River. 

51. The relations mentioned by Tuomey (Second Report on the Geology of 
Alabama, p. 146) as existing between the shore of the tertiary sea and the 
region of occurrence of the southern drift on the Atlantic slope, are not so 
clearly recognizable in Mississippi and Alabama — owing perhaps to the slight 
development of the later marine tertiary, and the proximity to the great outlets 
of the continental waters. Not only do the deposits of the latter hide, to a 
great extent, those immediately preceding the drift period, but the latter may 
have been partially removed and destroyed by the denudations accompanying 
that epoch. Elevated ridges of deposits unequivocally belonging to the Orange 
Sand formation extend to within a few miles of the Gulf Coast in several 
instances ; although more frequently, these ridges are subterranean at the present 
time, the valleys between them being flUed with sands exhibiting the lines of 



^52] 



SEA-COAST SANliS. 



29 



desposition usually observed in the sea beach formations ; which now from the 
surlkce, so that the presence of the Orange Sand ridges is often demonstrated 
only by the phenomena observed in wells. 

[No. 3.] 




Stratification of sands in the Sea-Coast Counties. 

The stratification ezem plified in the section is exhibited not only in profiles 
of the sands overlying tlie impervious black clays on the "wet meadow" plains 
adjoining the coast, but also further inland, in the valleys ; in that of the 
Pascagoula, for instance, as high up as Buckatunna Creek, Wayne county. — 
These valleys therefore originally formed inlets or fiords, which in the gradual 
upheaval of the continent were transformed into rivers, while the gradually 
retiring surf of the beach left behind everywhere the traces of its action, in the 
peculiar stiattfication of the sand. 

52. I cannot see the validity of the olvjection urged by Tuomey himself 
(Second Report, p. 146 and 147) against his supposition, that the accumulation 
of the southern drift in belts parallel to the shores of the tertiary sea was caused 
by the checking of the velocity of the drift currents as they entered the sea. The 
very fact of currents conveying great volumes of ice-cold fresh water, coming 
fh>m the land, would naturally cause all living creatures to retire seaward as 
early as convenient, and since the deposits themselves were formed by those 
currents in their rear, there tapjpeeiTB to be nothing surprising in the fact that 
they do not contain any marine foanls. In a shallow sea, whose water would be 
very perceptibly freshened by sudi an enormous influx, even the influence of the 
differences of specific gravity might be reduced to a very small item by the 
balancing influence of differences of temperature^ acting in the opposite direc- 
tion ; thus rendering unnecessary the assumption of a temporary redepression 
of the land as suggested by Tuomey. That the gradual upheaving process was 
continued up to a late date, and that currents more slow and deliberate than 
those whk^h deposited the drift, covered the country for some time after the 
latter period, seems to be proved by the two superincumbent formations, the 
Bluff (327), and the Yellow Loam (332) ; since both the latter formations have 
availed themselves, in their deposition, of valleys previously excavated into the 
Orange Sand itself. 
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USEFUL MATERIALS OP THE ORANGE SAND FORMATION. 

53. These consist of Sand.% Gravel, Building Stones and Clays of 
various kinds. 

Sands. — In regard to these little need be added to what has 
been said in the general description of the formation. (See 1 10 
S.) They almost always contain more or less clay, which usually 
is what imparts to them their various colors ; even when the color 
is white. In most cases (except those of ochreous tints, when the 
single grains are often covered with a hard crust of iron rust), 
washing will readily separate the mass into white quartzose sand 
and clay of a corresponding color ; and hence the sand washed 
out of this formation by the streaips, is generally white, and thus 
far well adapted to the purposes of the mason and plasterer ; 
although, whenever the sand of other formations is accessible, it 
is commonly preferred to that of the Orange Sand formation, on 
account of the rounded shape and smoothness of the grains, which 
characterizes the latter, and is less favorable to the cohesion of the 
mortar in which it is used. ' 

The sand deposits of the Orange Sand formation cannot usually 
be relied on much for continuity, their stratification, as has been 
stated, being extremely whimsical. 

54. Gravel or Shtnglb. — Its regions of occurrence have been 
sufficiently defined for practical purposes, in a previous paragraph 
(1[ 178 ff.) In a State where stones are scarce, a liberal gup- 
ply of gravel for the improvement of streets and roads is likely to 
be appreciated. The deposits of the eastern border of the State 
do not as a general thing furnish gravel of equal purity with the 
beds bordering on the Mississippi, and are more frequently cemen- 
ted so as to form loose puddingstones ; which are rarely of suffi- 
cient coherence to serve for building purposes, while yet too hard 
to be broken up for gravel. 

55. Gems of some value and of great beauty may sometimes be 
picked up among the pebbles of agate, cornelian, chalcedony, sard 
and jasper, which are most abundant in the S. W. portion of the 
State ; commonly, however, the larger agates are cellular, with 
sharp incurrent and excurrent angles, so as to greatly reduce 
their available mass. They may often be recognized, among the 
mass of pebbles, by this irregularity of external form. The 
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cornelians are usually of a 'flattened shape ; while the several 
varieties of jasper show less disposition to assume any particular 
form, though oblong, rounded forms are perhaps the most common. 
Several forms of silicified corals, most frequently Astraea and 
Favosites (alias "petrified honeycomb"), which are not uncommon 
in the pebble beds, also form handsome gems when polished. — 
According to Prof. Wailes, the gravel bars in the Mississippi 
River, between Vicksburg and the Louisiana line, afford a fine 
opportunity for collecting these stones. 

Pebbles of limpid quartz or rock crystal are common in Wilkin- 
son county, and are found more or less throughout the pebble-beds 
of the Mississippi valley. They are rarely above the size of a 
pigeons egg, and usually much worn and well rounded. 

56. Building Stones. — As has been mentioned, two kinds of 
rock occur in this formation. The mostcommon is the dark brown 
ferruginous sandstone, often called "black rock," which caps the 
ridges of the Orange Sand formation — mostly in irregular and 
fanciful shapes, from which a gutter, or a spout for a spring may 
occasionally be selected ; but sometimes also in solid ledges, ot 
sufficient thickness to be valuable for building purposes. 

This rock resists exposure to the weather very well ; only the 
slaty varieties sometimes crumble in the course of time, while on 
massy blocks, no other effect is produced than that of whitening 
the sand-grains which project over the surface. It is not susceptible 
of polish, but well adapted to rough masonry ; and stands well 
under water. It does not, however, resist fire well ; the slaty 
varieties fly to pieces when heated ; the massy rock, when heated 
slowly, can be made to stand, and in the "Pine Hills" is often used 
in fireplaces ; ultimately, however, it also scales off and pulverizes. 
It resists sufficiently well when used in chimneys, where it is not 
exposed to a high temperature ] and in Tippah, Tishomingo and 
Itawamba counties in particular, it has been extensively used for 
this purpose. 

As may be supposed from its mode of occurrence, its deposits 
are usually quite limited in extent, occupying only the high knolls 
and ridges ; so that the supplying of a single plantation with 
chimneys may often require the exploitation of several deposits. 
And as moreover, it is not at all difficult to discover these deposits^ 
which form the prominent objects in the llij^dscape where they do 



32 GEOLOGICAL REPORT. [■"57, 58 

occur, I shall not attempt to specify many localities, but will only 
nnention a few which are remarkable for being capable of furnishing 
large blocks of good quality, or regions in which the rock is 
unusually abundant. 

57. On Tippah Creek, S. 7 T. I R. 2 K., Tippah county, near 

the crossing of the Hickory Flat and Salem road. Solid ledges 

10 to 12 feet in thickness, and of considerable extent. — On the heads 

of Hatchie, Tallahatchie and Tombigbee, in T. R. 4 E., Tippah 

county, on and near the Ripley and Fulton roads. In the sandy 

Pine Hills bordering on the E. Hatchie generally, the ferruginous 

sandstone is very abundant. — So also, on the high ridges in S. E. 

Itawamba, especially S. of Bull Mountain. — In S. E. Marshall and 

S. E. Lafayette cc unties — A heavy solid ledge occurs, on a level 

hilltop, a few miles W. of Water Valley, Yallabusha county. — 

Another, of considerable thickness and extent, on SS 29 and 30 

T. 12 R. 2 W., Calhoun county, near Mr. Collins' place. The 

hills on the Otuckalofa, in N. Calhoun and N. E. Yallabusha, 

generally abound in this rock, so also do the high ridges of E. 

Carroll, N. Attala, and some portions of W. Choctaw. 

Usually the rock is hard and requires to be worked with the hammer and 
chisel ; in some instances, however, we find it sufficiently soft to be cut into 
shape with an axe without dulling the same. Several small deposits of this 
kind exist near the heads of Potlockney and Otuckalofii Creeks ; one on S. 16 T. 
10 R. 2 W., La&yette county. The cement here is somewhat aluminous, and 
small particles of white clay, whieh cause white streaks on a cut surfiuse, are 
imbedded with the sand grains. The rock stands the weather well, and chimneys 
have been built of it It is of a pale brown color inside, but where lichens have 
grown on the outside, it is red, sometimes to the depth of )^ of an inch. 

58. The ivhite siliceous sandstone of the Orange Sand formation 
(1F15) sometimes occurs in deposits sufficiently large to render it of 
importance. The chief localities of occurrence with which I am 
acqainied, are the following : 

In Tippah county, on S. 35 {and 36, T. 4, R. 1 E., there is a 
considerable deposit, where large blocks can be obtained (^ 15) ; 
the rock is a very hard — a translucent chert rather than a sand- 
stone, and from its resemblance to the Arkansas whetstone, it has 
been attempted to use it for the same purpose, which it answers 
tolerably well. A similar deposit, covering a few acres, exists on 
S. ID, T. 5, R. 2 E., near Mr. Milton Smith's ; and another, quite 
small, on S. 1, T. 5, R. 1 E. Isolated blocks of it are frequently 
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seen all over W. Tippah, and the adjoining portions of Marshall, 
Lafeyette and Pontotoc. Near Rocky Ford, in the latter county, 
there is a large, continuous deposit of this rock, which strews the 
hillsides in large slabs, and blocks of considerable size — sometimes 
10 feet in diameter. It is somewhat variable in its character — 
mostly hard, but workable ; sometimes quite soft. It is found, N. 
of the Tallahatchie, between Catalfa and Tallaquamanola Creeks, 
for about 2 miles from the river ; and southward of the same, 
around Rocky Ford, for about ^ mile. Large quantities of fine 
building stone could be readily obtained here, by simply prying 
the blocks out of the soil. 

59. A small deposit occurs at Mr. Powell's place, 5 miles from 
Oxford, on the Water Valley road. Good wzed blocks for foun- 
dations can be obtained here. Another locality, both of white and 
**bla<^" sandstone exists, according to L. Harper, on S. 28, T. 8, R. 
7 W., Panola county ; and according to the same, a ledge of this 
rock, 4 feet in thickness and of great hardness, occurs hjf^ hill on 
the Yockeney River, on S. 26, T. 10, R. 8 W. In Yafiabusha 
county the white sandstone occurs in considerable force, at, and near 
Mr. Pearson's place, on SS. 3 and 4, T. 25, R. 6 E. Some of the rock 
here, also, is of excessive hardness, so as to be suitable only for 
rough masonry. Near Grenada this rock is found capping a hill. 
It is also found, in limited deposits, at several points in N. Calhoun ; 
€. g, near Concord P. O. ; and in considerable abundance, on S. 4, 
T. 25, R. 8 E. 

N. Holmes and N. Attala are, probably, the region where the 
deposits of this rock are most abundant ; on the ridges N. and N. 
E. of Burkettsville, they prevail more generally than the brown 
sandstone itself; here also, it is often excessively hard. Near 
Rockport, and between that place and Durant Station, the white 
cherty sandstone is frequently exhibited in the R. R. cuts ; as in 
many other places, it occurs here in disjointed, irregularly shaped 
blocks, rather than in solid strata, and imbedded in the sand of the 
Orange Sand Group. 

I do not know of any deposits of this rock, S. of Attala county. 

60. Clays. — Numerous varieties of useful clays occur in the 

Orange Sand formation ; among these the following deserve 

^special me ition : 

Whit'* Ppeclay. — It is widely distributed in the formation, but 
R— 3 
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does not often occur in large masses ; nsnally in nodules or " galls/' 
from the size of a pea to that of a fist, and sometimes larger. 
These galls are most commonly found in strongly ferruginous 
" hardpan" (a semi-indurate mixture of fine sand and clay) but 
indistinctly stratified ; and thus forms striking objects on the other- 
wise uniform, deeply colored surface. They occur chiefly in the 
eastern portion of the State, from the Tennessee line down to 
Hancock county — ^thus on the Pontotoc Ridge ; on the sandy ridges 
of Noxubee and Kemper, W. of the Flatwoods ; in N. W. Wayne 
county, on the ridges bordering on the Ohickasawhay (in the latter 
region, it occurs in nodules of some size imbedded in white sand ; 
the clay is very pure and is used' as chalk and for whitewashing) ; 
and in Hancock county, where the Oraoge Sand bills border on 
the plains of the Sea-Coast. In all the localities mentioned, however, 
the quantity is too small to render the material of much practical 
importance. 

61. A large deposit of white pipeclay of great purity, however, 
occurs ii|[^^i&bomingo county, chiefly on the southern portion of the 
territory of the carboniferous formation, following very nearly its 
western outline. It thwe forms a regular stratum of considerable 
extent, which in one locality at least was found to be more than 80 feet 
in thickness. The bed attains its best development, so far as the 
quality of the material is concerned, in the northern portion of T. 
5 and in T. 4, R. 11 E., where it is about 30 feet underground in 
the uplands, though at times appearing in limited outcrops on banks 
of the streams. North-eastward and south-westward from the 
region mentioned, the bed also occurs, but changed in character — 
at least near the surface — to a white gritty hardpan, or clays of 
various colors and much less purity. It forms the lowest visible 
portion of the Orange Sand formation, and is almost invariably 
overlaid by strata of pebbles or puddingktone, which in their turn 
are sometimes overlaid by the common orange-colored sand. 

62. The most southerly exposure of these beds, known to me, 
occurs on a small branch of McDouglas' mill oreek, on SS. 4 and 
9, T. 6, R. 10 E., near Mr. Pannel's place- For more than a mile 
along this branch, there are exposures in which about 20 feet of a 
whitish mass, varying from a fine clayey sand to a white plaatic 
clay» appears overlaid by thick beds (20-40 feet) of ferrnginoiis 
pebble conglomerate ; the latter in its turn, being overlaid by the 
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common ferruginous sand and brown sandstone, on the hilltops:^ 
Similar outcrops appear in the neighborhood of Mr. Aleck 
Peden's place, on SS, 34 and 27, T. 5, R. 10 E., N. E. of PanneFs, 
Here also, a white stratum of which onlj a few feet are exhibited, 
is overlaid by pebble conglomerate, and this by the common Orange 
Sand. The white mass varies from pure plastic clay, to fine grained 
aluminous sandstone ; its upper layers are sometimes composed of 
a singular conglomeratic mass, consisting of small, white quartz 
pebbles imbedded in pure white pipeclay. In both localities, 
copious springs of pure water are shed by the impervious clay 
strata ; at Mr. Peden's there is a fine, bold chalybeate spring, which 
seems, however, to derive its mineral ingredients (sulphates of iron 
and magnesia, and common salt) from the adjacent carboniferous 
strata rather than from those of the Orange Sand. In either of 
the localities mentioned, materials suitable for fine pottery, or 
qucensware, might be obtained. 

63. Thence northward, the stratum is not often found outcrop- 
ping, but, as has been stated, 20 to 80 feet below the surfieuse of the 
uplands; the country being but slightly undulating. At Mr. 
ClingscaJe's S. 8, T. 5, R. U E., the day stratum wab struck at 
the depth of about 30 feel, beneath sand and pebbles ; it was dug 
into, without being passed through, for nearly 80 feet more, no 
water being obtained from below, butdripping in above from the base 
of the pervious strata. The whiteness and plasticity of the material 
seemed to increase with the depth. The best portions of what was 
dog out of the well in qn^don, had already been removed at the 
time of my visit, having been used for various economical purposeSi 
as '' chalk,'' whitewadh, and '' Lily-white." The specimen examined 
were, therefore, rather below the average quality, and on long- 
exposure to the air, their surface shows some yellowish spots. I 
found, nevertheless, that in baking at a high heat fhey yielded a 
biscuit of greater whiteness than their natural color when fresh ; 
and that fine splinters, exposed for ten minates to the bigheet heat 
of the mouth blowpipe, retained its shape porfeotly while reduced 
to a semi-transparent frit A quantitative analysis of the day 
from Clingscale's well gave the following result : 
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WHITE PIPECLAY FROM CLINGSCALE»S. 

Insoluble Matter 90.877 

Lime 0. 140 

Magnesia trace 

Peroxide of Iron 0.126 

Alumina 2.2U 

-Water 6.930 

99.864 
This analysis (which was made solely for the purpose of ascertain- 
ing the ingredients foreign to the clay proper) prove** the singular 
fact that this clay, though occurring in a formation characterized 
by the large amount of iron it commonly bears, contains a 
remarkably small amount ot that substance ; which, together with 
the minute proportions of lime and magnesia, explains its 
infusibility. 

• On 8. 7, adjoining Clingscale's, at Mr. Hutchins' place, there is 
an outcrop of cream -colored clay, which also becomes whiter in 

ibaking, and is very refractory. 

.64. At Mr. Lovress' place, S. 17, T. 4, R. 11 K., strata of white 

conglomerate, similar to that at Aleck PcdenV, were struck in a 
well at 38 feet ; minor layers of beautiful white clay were encoun- 
tered above this. An outcrop of pure white clay occurs on 
Peniwinkic Creek, on S. 8, just N. of Mr. Lovress'; the soil of the 
-bottom shows plainly the admixture of this material by its whitish 
tint. 

On S. 18, at New WaiTenton, the white clay has also been found. 
Thence in a N, W, direction, the white materials appear in cutK 
on the Memphis and Charleston Railroad, near luka, and at Mr. 

"Null's, S. 22, T. 3, R. 10 E.; overlaid, in all cases, by pebbles or 
pebble conglomerate. In the localities mentioned, however, the 
quality is inferior so far as visible (a few feet only), being rather a 
fine clayey sand than a clay, and traversed occasionally by red 
streaks. It is possible that at some depth, the quality might 
improve, as in other cases. In the railroad cuts, the white material 
was said to contain at times large lumps of dark red clay, the 

. latter being even found independently, in the valley of Clear Creok, 
unrjerlying the pebbles. 
65. In none of the localities heretofore mentioned, the geological position of 

' the white strata, ani their connection with the Or mge Sand, could be decisively, 

. established. At Mr. Aker's grist-mill, on S. 24, T. 3, R. 10 E., the following 
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sectioii occurs, which shows ^e unquestionable equivalents of the white oiwy 
underlaid by materials possessing all the characteristics of the Orange Sand 
formation : 

(Section 1.) 
SECTION AT AKER'S GRIST-MILL, TISHOMINGO COUNTY. 
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There can be no doubt, therefore, that these white strata, like the pebbles, are 
onlj a peculiar local facies of the Orange Sand. 

66. Prdctical uses of these beds, — The two most important 
practical purposes which the materials occarriiig in the deposits just 
described, will serve, are, the manufacture of fine queensware,* and 
that of fire-proof brick. 

As for the former, the plasticity of the material leaves nothing 
to be desired ; and since the amount of siliceous matter varies 
greatly in diflFerent layers, there could be no difficulty about giving 
to the mass the precise degree of meagreness which may be found 
most advantageous, by mixing the several successive layers. 

67. The same may be said with reference to the manufacture of 
fire-brick (to which these materials are admirably adapted); which 
would probably, at the present time, be the most feasible and 
profitable manner in which the beds could be made available. The 

* Not porcelain. Eaolin or porcelain earth contains^ besides the white day^. 
a certain amount of undecomposed felspar, which imparts to it its property oT 
being semi-fused at the temperature of the porcelain kiln. The same property 
might be imparted to the white clay in question, by the artificial admixture oT 
{round felspar ; but it could not thus compete with the natural kaolin ti: 
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BlfEinufaotttre of fire-brick differs from that of ordinary brick only 
in this, that it requires more care, both in working the clay and in 
moulding the brick. Beyond their fire-proof quality, it is 
demanded of fire-brick that their shape shall be perfeci, their mass 
uniform, and without flaws in the interior ; also, that they shall be 
liable to th" least possible shrinkage in a high heat. 

'I'lie latter quality is imparted to them by a considerable admix- 
ture of either sand, or ground fire-brick, to the fire-proof clay, 
which itself ought to be thoroughly seasoned beforehand, and then 
well worked up with such additions of the above materials as may 
be required. In judging of the amount of sand or ground brick 
to be added, it is to be observed as a rule to add as much as may 
be consistent with the proper firmness of the burnt brick, and with 
cimveuient moulding. The latter process ought to be performed as 
in the manufacture of pressed brick, whenever a first class article is 
aimed at ; for it is only thu^ that internal and external flaws are 
entirely avoided. In some localities materials may probably be 
found which require no further admixture — the strongly siliceous 
varieties of the clay ; but whenever sand or burnt clay is added to 
the mass, care should be had that it be free from tron, which would 
seriously impair the fire-proof qualities of the clay. None but 
white sand ought to be used. — ^For the rest, they may be burnt in 
kilns, like common brick. 

Similar white clays are mentioned by Prof. Wailes as occurring 
at White Clifib, Adams county, and near Woodville, Wilkinson 
county. Of the extent of these deposits, I am not informed. 

68. Cream colored^ arjfeUowi^hy and gray pq^edayif which assume 
a faint reddish or pink tint in burning, are perhaps the most 
common in the Orange Sand formation, especially in the northern 
part of the State, where it overlies the lignitic strata. 

Most of tbe days of the latter fonnatioii assume similar tinte when burnt 
though as a genenl thing they are less refractory — ^in oonsequenoe, probably, 
of their containing larger amounts of Ume and magnesia., The Utter substiiioes 
are copiously contained in the waters issuing firom the strata of the ionnation, 
last mentioned, while their quantity is extremely minute in those emanatii^ 
from the Orange Sand strata ; which are themselves as remarkable for the 
almost entire absence of these ingredients, as for the universal preyalence of iron. 
tt would seem that the processes of oxidation and Uxiviation which have 
characteriaed the Orange Sand, would readily account for tbe transformation of 
the dark ootored, carbonaceous and wagneslan clays of theUgnitac strata, into 
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such pipeebys as w« Doir so commonly find in the Orange Sand ; and it may 
be frequantlj noticed, where olays ooeiir in the hUtor fonnation immedktety 
acQaoent to aimibvonas beloag^ to the former (ir2o, 28), that while their upper 
portion is of a cream color, the lower are hiui^ih and not coiofdetely oxidiaed. 
Instances of this kind may be frequently observed in S. La&yette, on tibe 
Yockeney-Patapha River, in Calhoun, and N. YaLlabusha. 

It is ia this position, viz : on the coutaet between the Orange 
Sand, and the Ligaitic clay formations, that the best clays for com- 
mon potter's ware are asually found. The undisturbed clays of the 
latter formations generally require, not only the admixture of sand 
but also much more seasoning than those which have already been 
worked up, as it were by their re-deposition within the strata oi 
the Orango Sand. 

69. (jood potter's clay is most frequently found, therefore, in 
the flatwoods region and the hilly country to the westwai'd of the 
same, i. «•, in W. Tippah, E. Marshall, W. Pontotoc, £. and S. 
Lafayette, £. Yallal)usha, Calhoun, W. Cbickai<aw, and probably 
in E. Choctaw and Winston. So far as I know, however, two 
potteries onlj, up to the present time, are availing themselves of 
these deposits ; one being at Holly Springs, the other (Mr. Brush's) 
in N. Tippah countj, on S. 17, T. 2, R. 3 E. In both factorial, 
stone-ware of excellent quality is prodnced.-^A third, according to 
L. Harper, exists at Hartford, Calhoun eountj ; whatia theaatareof 
tho clay used there, I am not informed. A day v^ry similar 
to that employed at Mr. Brush's potterj, but ratb^ superior to it 
both in color and plasticity, occurs on S. 7, T. 25, B. 7 E., YalUk- 
busha county ; it has been used for tobacco pipes by the whites and 
Indians both, and also in some cases for white-(or rather gras'y 
washing houses. It might require the admixture of some sand. 

A deposit of cream-colored clay, suEBciently refractory for fire* 
brick, occurs about two miles N. of Oxford, Lafayette county, in 
a cut on the Mississippi Central R. B. I have for some time used 
this clay for small crucibles, which resist both a high temperature, 
and the action of fluxes, remarkably well. A similar deposit 
occurs on the Yockeney-Patapha River, near the bridge on the 
Oxford and Water Valley road. 

On the territory of the Lower (lignitic clay) Cretaceous, also, 
good potter's clay is found in several localities, especially in S. E« 
Itawamba, where it has giv^ rise to a pottery (B. Dorsey's) on S.. 
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32, T. 10 R. 10, E. On the territoriee of the calcareous (Upper and 
Middle) stages* of the cretaceoos, as well as of the tertiary formatioii, 
days Hoi table for pottery are ^ery rare or entirely absent. The 
ealcareous clay marls often greatly resemble potter^s clay, bntmay 
be di.^^tingaished by their effervescence with vinegar. They are 
too tutdble to serve any purpose of this kind in their natural condi- 
tion, and they do not appear to have entered to any great extent 
into the materials of the Oi-ange Sand ; which, moreover, is but 
feebly developed in their region of occurrence. 

70. On the territory of the Southern Lignitic Tertiary, or Grand 
Oolf Group, strata of plastic clay also intervene with frequency 
between the Orange Sand and the undisturbed clays of the lower 
formation, while considerable deposits of pipeclay entirely vnthin 
the Orange Sand are on the whole less common than in N. Mississippi. 
Their layers and nodules (or ^'pebbles") of pink and purple clay 
are of very common occurrence in Wilkinson, Amite, Franklin, 
Pike, Lawrence, Covington, Marion and Perry, and occur more or 
less over the whole territory of the Southern Lignitic ; but I am 
not acquainted with any extensive continuous deposits of this 
character ; they are usually met with in wells just before water is 
struck, and when penetrated, the lignitic clays are commonly 
reaehed at no great distance. 

The pale pink varieties often become of a lighter tint when burnt, 
and are very refractory ; such is the case, for instance, with the 
variegated (pink and white) clay occurring at Mr. Wesley Gray's 
mill on Bouie Creek, near Mt. Carmel, Covington county, which 
would make good fire-brick. The darker colored varieties, how- 
ever, become red when heated, and do not resist a high tempera- 
ture. The intensity of their color is a good indication as to their 
fusibility. 

At Mr. Bell's, S. 16, T. 7, R. 11 W., Harrison county, on the 
Bayou Bernard; there is an outcrop of white and creara-colored 
pipeclay, which is highly refractory and apparently meagre enough 
to be worked into fire-brick without any further addition ; the 
Bayou would afford a ready means of conveying it to market. 
Any admixture of the red and yellow materials occurring at the- 
same place, ought to be avoided. 

The gra/ potter's clays of this southern region will be mentioned 
in oonneotion with the southern Lignitic formation. 
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Namerons specimens of clays from localities not specially men- 
tioned here are in the collection of the Survey awaiting examina- 
tion as to their practical value, and will be reported on hereafter. 
Potter's clays are mentioned by Harper as occurring in several 
localities along the Mississippi bluff; but no specialities concerniog 
their kind and geological position are given by him. 

71. Not unfrequently, there are found within the Orange Sand 
formation clays so highly colored as to beconieof more importance, 
as pigments or paints, than for any other purpose. In numerous 
localities, these colored clays have been used for painting houses or 
fences, in the same manner that the white clay of Tishomingo has 
been employed as a whitewash. 

It has been mentioned (164) that on the Memphis & Oharlestoa 
fiailroad, near Inka, masees of red day were found imbedded in 
the white mass; and that red veins are frequently visible in 
otter localities. A remarkable deposit of clay impregnated with 
peroxide of iron so strongly as to make it valuable as an ochre or 
paint, occurs further north, on S. 30, T. 2, B. 11 E., near Mr« 
Biggs' place. The stratum crops out, with a viiible thickness of 
15 feet, forming the bank of a small alream : it is overlaid like the 
white pipeclay, by strata of ferruginoiiB pebble conglomerate. The 
color of the mass is a dnll red, resembling that of Burnt Siena 
earth, w'th somewhat more of a reddish hue ; it contains occasional 
small veins or lenticular masses of perfectly white clay, resembling 
the rest except in color. It is but indistinctly stratified, and cleaves 
into irregular, massy fragments, the cleavage-planes often being 
almost black ; it is peculiarly smooth or "greasy'' to the touch, and 
wh^i handled assumes a polished appearance. It writes readily 
on wood or paper, making a brownish red mark, and might easily 
be cut into pencils. When moistened it exhales a strong clay odor, 
and on being kneaded forms a plastic mass, which no doubt might 
be worked on the lathe after due seasoning. On being crushed it 
forms, with either oil or water, a paste so perfectly uniform and 
smooth, that the eye is unable to detect any coarse particles on a 
t^hite surface painted with it, even when nothing more than a 
wooden pestle has been used in the process of mixing. It is there- 
fore a most eligible material for the manufacture of paint, since it 
requires so little mechanical preparation. The color, as has been 
ttated, very nearly resembles that of Burnt Siena earth (a reddish 
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brown, very extensively employed), and may be rendered imdis- 
tinguifcibable from the latter by a very slight admixture of lamp 
black. — Burning does not change the hue of the paint, but altefs 
the dull red of the raw material to a brick red, which would also, 
of course, be the color of vessels made of it. The mass docs not fuse 
readily, but is quite refractory ; a very high temperature deepens 
its color and finally blackens it, with the appearance of incipient 
fusion. 

72. As for the manner in which this deposit was fonned, the white spots 
mentioned, between which and the red mass there is a zone of gradual transitioB, 
seem to prove that the whole was originally white, and was subsequently 
impregnated with a ferruginous solution. Unlike the other white clay 
deposits mentioned, this material, notwithstanding its compactness, is found on 
close examination to contain numerons minute pores, whoA in the white portions 
are diistinctly marked by the femij^us lining of their walk, though equafiy 
existing, and open, in both the white and the red portions of the bed. Under 
the lens they appear distinctly angular, and the ^M^e has evidently at some time 
been occupied by crystals of the form of a square, or possibly rhombic, prism 
or plate — (probably the foimer ; the length of the mijor axis being about 0.02» 
that of the minor 0.01 of an inch), the substance of which has in most cases 
alnoBt entirely divti^eared ; altikoagh in a few inetaacea I have found those in 
the white portioDA inorusted inside with (yellow) Ayidmtat peroxide of faoa ; 
while that in the red mass is evidently anhydreue. 

Whatsoever may have been the original substance of these crystala, it is 
manifest that the red color did not spread irom them as eeaters (as might be 
supposed had they been iron pyrites), inasmuch as the latter is entirely indepea.- 
4ent of them in its outlines. Their substance was evidently removed by a 
liziTlatiQg prooess before the ocrforing solution infiltrated the clay. — In the lignitie 
fonaations, we find clays in which minute oystals of iron pyrites are tiins 
disseminated througliout the mass, and the cinnmstsnoe that all the pores in the 
white mass possess an inner coating of iron rust, seems to confirm the sofipoeio 
taon that their origin is to be sottf^t in crystals of pyrites, the form of which maj 
have been either that of distorted cubes, or more probably, of the rhombio 
prisms of magnetic pyrites.* 



*I may mention m connection with the metamorphis of iron pyrites, just 
quoted, another singularly complicated case, occurring at McDouglas* mill, 
Tishomingo county (ir87). In a loose bed of homstone pebbles, overlying the 
lower cretaceous clay, and itself overlaid by Orange Sand, we find some peMefl, 
studded with little druses of brown iron ore, a few of which still exhibit the forma 
of a regular octahedron. Similar pebbles, studded with (mostiy tetrahedral) crva- 
talsof pyrites, occiur at Turner's mill (ir83) ; and there can be little doubt that 
here, the common transformation of pyrites into farown iron ore has occurred* 
But in the interstices between the pebbles, we find loose massesi also of biowB 
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I have not personally ascertained the extent of this deposit, bnt 
it probably ej^tends both northward and southward from the 
locality mentioned ; and is said to crop out near Mr. McMackin's, 
6 miles S. of Eastport. 

73. About 3 miles S. W. of Westville, Simpson oounty|near 
Mr. Wright's, there occurs a deposit of pipeclay tinged yellow 
with hydrated peroxide of iron — ^ color which is rather uncommon 
elsewhere. It has been successfully used in the neighborhood as 
yellow paint; the tint is not, however, sufitoiently intense and uni- 
form to render the deposit of any more than local importance. 

Yelkw ochre is of common occurrence in the Orange Sand for- 
mation throughout the State, but no case has come under my per- 
sonal observation in which its quantity and quality both would 
justify its exploitation on the large scale. A considerable deposit, 
the material of which has already been put to use in times past, 
exists, according to Prof. Wailes, at White ClifTs, Adams county. 
Usually, it occurs in small veins or lenticular masses, and very 
commonly fills the cavities of the concretionary nodules so fre- 
quently iound. I have often heard of ''beds'' of yellow ochre, in 
different portions of the State, but have thus far either found them 
to eonsist of yellow sand, or, that the existence of a small vein or 
nodule had been taken as an earnest of a larger deposit close at 
hand. It is quite likely, however, that such beds may still be 
found, as the formation is certainly rich enough in the ingredients 
required. 

Red ochre, also, is found very extensively, but usually in small 
quantities. Like the yellow ochre, it has been locally used as a 
paint in numerous places, and its tints are sometines extremely 
beautiful, such as crimson, scarlet and purple. With the exception, 
however, of the ochreons clay deposit in Tishomingo* above 
described, I have not thus far found any deposit of coloring matter 
of this kind, of more than local importance. 

74^. Iron ore. — Aluminous brown iron ore, and brown hematite, 
as has been mentioned (flS), are very extensively diffused through- 
out the Orange Sand formation, more especially in the northern 



iron ore, but their surfiuse studded with brilliant crystalline sur&ces of the form 
and aggregation of Iron Spar, or carbonate of iron. The process which has 
taken place here, seems to offer acme analogy to that just noticed in connection 
with ttie red chiy (IT?!). 
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portion of the State. Bat although in case of need, if cut off 
from other States, Mississippi might manufacture her own iron, the 
desultory mode of occurrence, and uncertain continuity of the 
deposits, thus far found, of the purer kinds of ore. would not justify 
their exploitation, so long as advantages so greatly superior are 
offered in adjoining States, where inexhaustible beds of iron ore 
and coal often occur in one and the same mine. 

The purest ore I have seen from this formation (a fibrous hema- 
tite) is found in Mr. Null's neighborhood, N. of luka, Tishomingo 
county. It occurs there in sheets and layers ^ to 2 inches thick, 
imbedded in yellow sand, and has been commonly mistaken for 
copper ore. Average specimens yielded 55 per cent, of iron. 

74^. Materials for glass* — White sand has been mtjntioned as of 
frequent occurrence in the Orange Sand formation. It is rarely, 
however, free from clayey particles, and altho' applicable to the 
purpose, such sand would not, as a general thing, be eligible for 
making white glass, unless previously freed from them by wash- 
ing; as is often done naturally by the streams traversing the sandy 
regions, and more especially, by Pearl River and its tributaries, 
whose drifts of white sand often vie in purity with those of St 
Genevieve in Missouri, whence the Pittsburg glass works receive a 
large part of their supply. 

75. Waters op the Orange Sand Formation. — It has been 
stated already that the waters percolating through the Orange 
Sand formation, at the present time, are remarkable for the small 
amount of the salts of lime and magnesia which they contain, and 
may therefore be uniformly characterized as freestone waters. 
Silica, and iron in the sha,pe of proto-carbonate, are the ingredients 
which at times appear in quantities suflBciently large to render the 
water mineral. The former is rarely altogether absent : the latter 
is sometimes contained in large quantities, but is very inconstant; 
in wet seasons it often is more abundant than in dry ones, and at 
times, chalybeate waters may be seen oozing out of every little 
rill. Then again, springs which originally were chalybeate, cease 
to be so after the land on which they are situated is cleared ; and 
others lose their mineral properties so soon as they are cleared of 
leaves and other decaying vegetable matter. In fine, they are 
obviously dependant to a great extent, for their mineral properties, 
#n the accidental condition of the surface, and therefore unrelia- 
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bic. It must be recollected, however, that although a spring may 
run out of the Orange Sand materialg, it may have its origin in 
different strata ; such, in fact, is tho case with most of the mineral 
springs of the State, and not unfrequently the freestone water of 
the Orange Sand is rendered mineral by merely running over the 
surface of anotlier stratum. 

76. While, however, the quality of the water obtained from the 
Orange Sand, whether in wells or springs, is generally excellent, 
its quantity and availability leave much to be desired. This is 
owing to the perviousness of the greater portion of the mass of 
the formation, and the want of continuity, or irregularity of the 
impervious strata which it does contain. Where the Orange Sand 
prevails in force, wells often require to be sank to great depths, 
and very frequently through the entire thickness of the formation, 
to where it rests on older and less pervious strata, which shed the 
water. Yet sometimes, in the middle of such a district, a few 
wells in a particular locality may yield water at a moderate depth, 
by striking, accidentally, some lenticular mass of clay of inconsid- 
erable extent, and no less perhaps, of inconsiderable thickness ; so 
(hat after a while an incautious cleaning out, the falling of a 
a bucket, or a slight shock of an earthquake, would break 
through it and allow the water to sink. A further deepening may 
reach another impervious ledge, which itself may give way in time ; 
and thus wells are frequently kept deepening until either tho un- 
derlying impervious formation is reached, or the depth becomes 
inconvenient, as has been the case at the University of Mississippi. 
At Oxford, close by, water is reached at moderate depths ; and in 
searching for the cause, we shall find outcropping in the ravines 
adown the hillsides, several successive ledges of cream colored 
pipeclay, which we look for in vain in the B. B. cut, midway be- 
tween the town and tho University. In the Orange Sand, there- 
fore, wells of 80 to 100 feet and more, are of common occur- 
rence. 

77. It is thus that in the more elevated ridge lands of S. Simp- 
son, and S. Smith counties, for instance, the regular, rounded hol- 
lows and valleys are often without even a channel for flowing 
water ; some bunches of leaves floated up against trees or bushes, 
give the only evidence that at times, in heavy rains, all the water 
is not absorbed by the sand. Yet even the next day after a rain, 
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the thirsty traveller may follow these hollows downward for miles, 
without seeing even a puddle, or a drop of water, until at last, 
when the level of the water-shedding stratum is reached, not 
single springs, but entire creeks oi beautifully clear water are 
found flowing out at the foot of the hills. 

In the agricultural portion of the present Report, the condition of the several 
districts with reference to waters and wells will be more specially mentioned; 
and in connecljon with these, also, those regions in whidi the Orange Sand is so 
strongly developed as to conceal entirely the other formations, will be more 
partksulariy noticed. 



THE OARBONIPEROUS FORMATION. 



78. The territory on which this formation appears, in Mississippi, 
is so small (as will be perceived by a glance at the map) that its 
geological relations can hardly be i^atisfactorily studied within the 
limits of the State ; its outcrops are comparatively few, and of 
small extent, in consequence of its being thickly overlaid, in most 
places, by masses of pebbles, and other materials of the Orange 
Sand formation (T18). It is the more difficult to ascertain the order 
of superposition of the several strata, because in different localities, 
they appear partly horizontal, partly at various inclinations to the 
horiflOQf in opposite directions. Thus in its extreme southern 
portion (at Orisholm's Factory or Bay Spring) the heavy ledges of 
silieeous sandstone show a slight southward dip ; at the Cypress 
Pond, on 8S. 26 and 17, T. 5, R. 11 E., the dip of the sandstone, 
overlaid by limestone, is decidedly to the northward ; and again, 
at Eastport, we find a black calcareous slate, like that which, in 
Alabama and Tennessee, is at the base of the Carboniferous system, 
at the high points of the surface, without any appreciable dip, and 
overlaid by cherty strata which elsewhere seem to bo overlaid by 
limestone, and are, probably, equivalent to the siliceous sandstone 
of Bay Spring. It would seem, therefore, as if some of the folds 
of the strata, caused by the upheayals in Tennessee and Alabama, 
extended, at this pointy into Misnssippi. 

79. The fossils thus far collected, according to a general exam- 
iaation, kindly given them by Prof. W. D. Moore, of the University, 
distinetly place the greater portion of the outcrops within the 
limits of the Warsaw and Keokuk Limestones of the Iowa Report, 
as will be seen from those mentioned below ; but thus far, 
observations are insufficient to allow of separating those belonging 
to each of these groups. There are probably, also^ a number of 
undescribed species ; and it seems likely that lower, and perbape 
even higher gronpe of the subcarboniferous series may hereafter 
be found to be represented. 
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80. The chief materials of the formation have already been 
mentioned as consisting of limestone (of different degrees of purity), 
chert or hornstone, and siliceous sandstone. The several degrees 
of transition of these rocks into one another ai*e also represented, 
besides which, we find underlying the sandstone in several localities, 
a black clay shale charged with iron pyrites — the representative, 
perhaps, of the hydraulic slate of Eastport. 

811 IxKoLxtiea of the Carboniferous Formation. — At Ked Sulphur Springs, in 
T, 1, li. 10 £. (in Tennessee), a spring of strong sulphur water comes up from 
beneath a ledge of gray, non-fossiliferous, slaty hydraulic limestone of a 
perfectly uniform, dense, texture; which chancterises the northern portion of the 
formation. It is here as elsewhere overlaid by a stiatified homstone formatk»i| 
.whose lower portion is very hard and solid, and fossiliferous {Fenestelkt, Fw' 
ductus) ; but further up it becomes very brittle and almost void of fossils, and is 
interstratified with layers of pebbles imbedded in clay, which have been described 
before (IT 31). Very nearly the same condition of things obtains all along Yellow 
Greek, so far as its course lies through the territory of this formation ; on the 
lower portion of its course, however (from the crossing of the Bed Sulphur 
Springs and Eastport road, to its mouth), we find on the left bank, the gray 
slaty limestone overlaid by a variety of aluminous sandstones, which in their 
highest portion became merely a soft, gray, sandy shale, void of fossils. Judging 
from some apparent transitions, these sandstones (of which there are some 15 to 
20 feet) are the equivalents of the hornstone. We see, however, on the right 
bank (<?. g, at Billing's mill) tbe slaty limestone itself i^>pearing at the same 
level at which, on the opposite side, we find the sandy rocks. The former here 
gives rise to bald rocky hilltops, on which little else than the Prickly Pear and 
Stone-crop can find sufficient nourishment.; and similar hilltops (whieb are of 
some importance as furnishing an excellent hydraulic limestone) are said to occur 
with frequency in the hills bordering on the Tennessee Biver, in the State of 
Mississippi At Eastport, it is seen on the slopes of the ridge towards the river ; 
intiie bed of Big Bear Creek, and in that of a small creek which empties into 
the latter, close to the town. Here, as elsewhere, it is totally destitute of fossils ; 
it cleaves readily into lenticular plates, with it a rough surface, and contains not 
unfrequently, hard, flat, siliceous nodules, of a few inches diameter, in whidi 
we generally see a few golden yellow crystals of iron pyrites. Analyses of this 
rock, as well as of that occuriug on hilltops near Billings' Mill, will be found 
below (ir92-93). 

Impure gray limestones, at times deserving rather the name of calcareous 
chert, crop out frequently in the bed of Yellow Creek, from its mouth upwards. 
Near Scruggs' bridge, on S. 16, T. 2, B. 10 E., there is an extensive outcrop of 
rock resembling in every respect, that of Eastport. 

81^ The siliceous deposits which overlie this rock in the neighborhood of 
Eastport, have already been, in part, described (1F31). The laiige masses of 



182] HOROTTOHnE BBECCIA. 49 

detritas demed from the pebble strata, which here cover the hillsides, render it 
difficult to observe ftdly the series of the Carboniferous. The lowest stratum 
which I hare observed overlying the calcareous slate, is the singular deposit of 
pulverulent silex (ITdO) traversed by bands of homstone in all stages of decay. 

This deposit, in which I have seen but a few fragments of carboniferous fossils 
(columns of Pentremites) has beeil struck in a well at Eastport, and crops out 
in a valley one mile S. of Eastport. [The occurrence of bluffs of this material, 
under circumstances similar to those under which it is found in Mississippi, near 
Cfravelly Spring P. O., Lauderdale county, Alabama (nearly due E. of 
Eastport), is mentioned by Prof Tuomey (Second Report on the Geology of 
Alabama, p. 9)]. The hills enclosing this valley are high and steep ; their upper 
portion is formed by ferruginous pebble conglomerate or puddingstone, in which 
fragments of geodes of crystallized quartz are sometimes found ; the lower by the 
ferruginous homstone breccia described before (IfSO). tlnderlying it, with 
a visible thickness of about 8 — 10 feet, appears ithe white silica deposit. The 
greater portion of it is pulverulent, and feels gritty (like starch) between the 
fingers ; it is traversed, however (not always horizontally), by layers of homstone 
2—6 inches in thickness, which are not solid, but appear as though shattered 
into fragments ; were the ferruginous cement present, it would form a breccia 
like that winch overlies. In these layers, all grades of transition from solid 
homstone into pulverulent, starchy silica^ may be traced with ease. 

It seems difficcdt to account for the condition <^ these homstone layers, except 
by the contraction, in drying, of a gelatinous mass. The adjoining fragments 
usually fit eadi other, though not idways ezactiy, and the same is the case in the 
overlying breccia, which seems to represent the solid homstone ledges occurring 
at other points. W. of Eastport, we find fiiis breccia apparenfly alternating 
with layers of homstone, of whidi,also, it sometimes contains large lenticular 
masses. Kear to the planes of contact of the breccia and the pebble conglome- 
rate of the Orange Itend (ITSO), the ferruginous cement is usually, not brcrwn, 
but brick red. 

On tiie waters of Little Bear Greek, in the southern portion of T. 8, R. 11 E., 
we find (tf. g, at Mr. Common^i gin-house) the homstone breccia overlying 
directiy an impure, sandy limestone, which here contains great numbers of 
Frodudus mstatus Sow., and a Spirifer (allied to 8. himenalis Hall)* 

82. At the point where ihe M. and C. R. R. crosses Big Bear Creek, limestone 

more tiiickly laminated, and purer than the gray slate at Eastport, crops out 
on the banlu. 

S. of the R. R., on SSw 10, 2 and 1, T. 4. R. 11 E., along the old Distriet Road, w« 

.^dooton^wberoa soft caksareous shale, characteriasad by immense numbers 

of a Ohondea (allied to (7. sardnulaia), but containing also 7brebrai9il€B, Froduo' 

tua co€iaiuSj stems of Fentramtes, Siylopara Frouttt And ZetphrenHa apinuliferof 

overlies ft sandy limestone cmitaining abondanoe oiFrntrtmitea eonoideust Halx^ 

Sjpirifar psenMHtutOua, Haix, Ikr^^oMay a very large elongated Frodttctus, 

Offtdhophyllum, and columns of Archimedes, This limestone stratum, which is of 

SQConsiderable thickness (abotat 10 feet), is underlaid in several localities by sand« 
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stone, which ahoye is calcareous, lover down» siliceous, and destifcate of fossils 

83. On S. 22, same T. and B<, at Mr. Turner's mill, there occur in the bed of. 
Big Crippled Deer Creek, outcrops of whitish chert containing abundance of 
ibesils, ftmong which Fenestella, Chrgonia, Cyathqphyllum (^ZaphrenUs f), Fro- 
ductus, TerehrcUtda and stems of FerUremites are conspicuous ; it contains also 
fftiiRll druses of iron pyrites, altogether tetrahedpl in form, which does not yi- 
triolesce, but is undergomg transformation into brown iron ore (1172) and 
contains between 2 and 3-10,000 of silver. A short distance northward, on S. 
15, we find the homstone, which crops out in gullies, gradually changing into 
siliceous sandstone destitute of fossils, and resembling that of Bay Spring. 

Close by, at a lefel somewhat higher, we find outcrops of a limestone ledge, 
and above this stiU, on the hillsides, we see angular fragments of hornstone — 
firom whidi, although none of the latter was seen decidedly en situ, it would 
appear that the limestone is here both over- and underlaid by homstone. 

84. No limestone seems to crop out on, or £. of the main channel of Bear 
Creek, where its course lies through TT. 5, 6 and 7, KB. 10 and 11 E., in S. 
E. Tishomingo county ; but outcrops of siliceous sandstone, of various degrees 
of hardness, and destitute of recognizable fossils, are of common occurrence. 

In traveling through the hilly and rocky region intervening in Alabama, between 
Bock Creek and Cedar Creek, E. of Big Bear, in TT. 4 and 5, B. 12 E., I have 
seen the limestone and sandstone alternating repeatedly, in such a manner as to 
indicate a northward dip. At one point, a stratum of limestone only 15 feet in 
thickness, is over-and underlaid by non-fossiliferous, siliceous sandstone. At 
Mann's mill, near the mouth of Cedar Creek, the S. bluff of the creek consists 
of laminated siliceous sandstone, so hajxl as to strike fire readily. ; the layers 
being firom % to 1}4 inches thick. A short distance above, there are several 
small caves, about 3 yards wide by l}^ high, running down obliquely into the 
sandstone ; about 15 feet below the surface they terminate in pools of clear cold 
water, which is said to rise and fall with that of the creek— although to the 
observer they appear to be rather above the level of the latter. 

85. Further above still, near Walnut Peak P.p. (Mr. Suddard's) there is on 
the leftside of the creek a large slough, known as the "Cypress Pond," which, 
ninmng around in horseshoe shape, incloses between itself and the main chanxiel 
of the creek, the greater part of S. 17, T. 5, B. HE. On the tract thus inclosed 
the Orange Sand alone prevails ; but on the landward bluff, which is from 30 to 
40 feet high, there are outcrops both of limestone and sandstone. At the N. 
extremity of the semi-circle, the sandstone (which here is soft, yellowish, and 
effervesces with acids) appears at the foot of the bluff, while higher up we have 
a solid, \Aaek or gray crystalline limestone of considerable purity, whibh oocttpies 
the upper por^on of the bluff for some distance southward of the point men- 
tioned. The sandstone, however, gradually rises and takes the place of the 
limestone, until at the 8. end of the bluff, as well as at Mr. Soddard'fl house, 

nothing but the soft, laminated, effervescent sandstone, destitute of fossils, is 
to be seen. 

86.^ Several branches empty into the "Pond," and among these, one, at the 

N. end, has excavated for itself a deep, almost square, and for some distance 
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suUemneaft c^nnel iti the limestone, so a& to appear and disappear repeatedly. 
In exploring one of liiese channels (\^hich is 18—24 mches wide by about 8 feet 
high) for about 20 yards, I found Ute tock to be solid on all sides, the roof beo^ 
curiously vorn into ^mice work, as thou^ by the dripping of water from 
above ; but there are no stalactites. The fetid bituminous odor of the fimestone 
pervades the ur of these ciives, as well as the water itself, which is, in consequence^ 
undrinkable, and very *hard besides. 

The upper strata of N:he limestone are of a light gray tint, ciystalline, and 
abound in fossils, especially columns of Fentremttesj which appear prominently 
on the weiU^hered sitrfaces: Lower down, however, the rock assumes a Hack 
tint, is almost destitute of fossils, and contains numerous small oolithic grains 
of a somewhat ferruginous materiaL Both kinds of limestone, whose cleavage 
is here generally massy, are very fetid. An analysis of the rock of the upper 
(purer) stratum is given below (l95). 

87. Northward of this point, also, in the same T., limestone sometimes appean^ 
on the hillsides. To the southward of it, however, I know of only one locality 
at which limestone is found viz : McDouglas' mill on the waters of Mackay's 
Creek, S. 5, T. 6, K. 10 E. At this point we obtain, on the bluff of the mill 
creek, the following section : 

(Sec. 2.) 

SECTION ON McDOUGLAS' MILL CREEK. 



^ f 



CHARACTER OP STRATA. 



20. Orange Sand forming hilltops. 
to 



40| Loose cherty pebbles, or ferruginous puddingstone. 



o 



6 
5 



I I 



tlO;Grray laminated clay, of the Eutaw Group (cretaceous). 



I I 



I I I 

J l_ 

I I I 
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Gray crystalline limestone, in ledges 1 to 8 inches thick, 
containing Ptylopora Prouti, Sprifer (allied to Sp. 
bimesiaUs), Pentremites (symmetricus T) Penestella, 
Terebmtuia, etc. ; also spires of Archimedes. 



i..i..i 

* 

..|..|.. 



jYellowiah or reddiih, hard, siliceous sandstone, in ImniimA 

^' yi'^H ^lich thick, with indistinct fossils^-apparently 

heads and columns of a very large Pentremites. 



Black, semi-indurate clay shale, charged with iron pyrites. 
Bed of creek. 



J 

iThe fossils of the limestone. No. 3 (whidi is in places quite soft) are often 
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prominently exposed on weathered surfaces, and sometimes washed out of the 
mass altogether. The indistinct fossils of the sandstone, No. 2, stand out 
prominently on its cleavage planes. Whether or not the shale stratum (No. 1) 
is foesiliferous, I could not ascertain. 

88. The outcrop at McDouglas' mill constitutes an isolated outlier of only a 
few acres, between w^hich and the outcrops at Peden's, Gardner-s, and Bay 
Spring, we find (see below) only the strata of the OrangQ Sand and Eutaw 
Group. 

Between Suddard's Ford (Walnut Peak) and Scott's mill on Big Bear Creek 
S. 12, T. 5, B. 11 £., high bluffs of siliceous sandstone frequently occur on that 
stream, forming some of the little rock scenery to be found in the State. It 
occurs usually in ledges, from a few inches to o feet in thickness, is less flinty 
than that at Mann's and McDougks' mill, and well suited for grindstones and 
flagstones. Outcrops of this sandstone are common, also, in the country border- 
ing on Big Bear Creek, in the S. portion of T. 5, and in T. 6, Ril. 10 and 11 K. 
Near Mr. Gardner's, on S. 36, T. 5, R. 11 E., there is anarrow valley excavated 
altogether into the sandstone, whose ledges form vertical walls 20-25 feet high 
on both sides, the talus at their base being strewn >vith huge blocks which have 
fallen from above. The ledges, whose thickness varies from J^ of an inch to 
3 feet and more, seem to lie horizontally ; the rock is usually hard enough to be 
suitable for grindstones and flagstones, though in some points it may be crumbled 
between the fingei-s. On the cleaved surface we often see, besides the ripple 
marks, curved tracings as of Cololithes or Serpula) ; but no distinct fossils 
occur. 

89. At Mr. Alex. Peden's place, S. 34, T. 5, K. 10 E., the same sandstone ap- 
pears, overlaid here both by ferruginous pebble conglomerate, and the strata of 
the white pipeclay deposit (^62 ff.). 

At Bay Spring, we find outcropping on Mackay's Creek, for about 2 miles 
above, and }.< mile below the factory, the hard siliceous sandstone of the 
Carboniferous. At the latter place itself, heavy, solid ledges of hard sandstone 
form the banks, both of the main creek and of a tributary which empties into it 
at that point ; they show a dip of 2 to 3 deg. southward. The same indistinct 
impressions on the surface of the slabs, mentioned at Gardner's, are seen here. 

This is the most westerly outcrop of the Carboniferous formation in Mississippi. 
All along Rock Ci'eek (of Mississippi) and its branches, E. of Bay Spring, the 
sandstone crops out — ^more or less variable in its hardness and the thickness of 
its layers, yet still essentially the same. At Mr. Jourdans, S. 30, T. 6, R. 11 
E., and at Mr. Smith's mill, on S. 32--4K>th localities on Bock Creek — ^the suid- 
stone is underlaid by a black clay shale precisely similar to strat No. 1 at Mc- 
Douglas' mill (1F87, Sec. 2) ; into which, at Smith's mill, the sandstone shows a 
transition, by the appearance of clay "gaUs," and the gradual softening, and 
darkening of the tint, of its loiver layers. — The last outcrop of the carboniferous 
sandstone on Rock Creek occurs a few miles above its mouth ; it also crops out. 
though it does not form high bluffs, on Big Bear Creek, in TT. 6 and 7, RR. 10 
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and 11 B., and in the hilly eountiy inteveaing between the two oieek&— where, 
howerer, even deep wells firtoquently tenninate in the gray laminated clay of the 
Eutaw group. 

USEFUL MATERIALS OP THE CARBOKIPBROUS FORMATION. 

90. These consist of Limestones, both common and hydravliCy 
Sandstonesy and materials for Glass. Bituminous coal is not to 
be looked fop, sinoe the strata l^p|>earulg in Mieoissippi cor- 
respond to those underlying the Coal Measures in Alabama and 
elsewhere ;^ so that by mining in them, we should recede from^ 
instead of approaching to, the lerel at- whioh the eoal is always 
found. According to the geological map of Alabama, the rocks of 
the Coal Measures of the Warrior ooal field approadi nearest to 
(within 7 or 8 miles of) the Mississippi line, in Marion county, Ala.; 
but I am not aware whether the coal itself extends so far. 

91. Htdraulic Limestone* — The dark-colored (black or gray) 
slaty rocky which occurs near Eastport, and which may be looked 
for, more or less, all over that part of the region colored blac]c on 
the map, which lies N. of the line between TT. 2 & 3, possesses 
^strongly hydraulic properties; i. e. it does not slake after burning, 
like common limestone, but if pulverized and then wetted, will 
Iiarden under water, like Portland or Roman Cement. This prop- 
erty is imparted to the limestone by the clayey impurities which it 
contains, and in imitation of this natural mixture, hydraulic 
cement is now sometimes prepared, either by treating in the same 
manner as the rock naturally occurring, an intimate mixture of 
olay and lime^ artificially prepared, or by mixing with quicklime 
certain substances naturally occurring (such as the puzzolana of 
Italy) in a finely ground condition. These artificial cements, 
however, are rarely equal to those prepared from good natural 
hydraulic limestone. 

The principal localities of occurrence of this rock thus far ob- 
served, have been mentioned above (TSl). 

92. The rock which forms the bald hilltops on the right bank of 
Yellow Creek, at Billing's mill, S. — , T. 1, R. 10 E., (and which 
may probably be found in many similar positions in the hilly coun- 
try lying between the Red Sulphur Springs and Eastport road, 
and the Tennessee River), I have found to be of very superior 
quality ; the cement made of it sets almost as rapidly as plaster of 



54 GBOLOGICAti REPOBT. [f 93 

Paris, and becomes very hard. An analysis of a portion of the 
specimens showing these properties, which readily cleaves into 
thin lenticular plates, is black on the fresh fracture and gray or 
whitish on the weathered sorfaces, gave the following result : 

ilYDRAULIC LIMESTONE FROM BILLINCPS MILL. 

Insoluble Matter 54.201 

Potash 0.473 

Lime 23.247 

Magnesia. 0.788 

Peroxide of lion 0.903 

Alumina 1.064 

Phosphoric Ajcid trace 

Carbonic Acid 15,672 

Organic Matter, Water, and Loss 3.752 

100.000 

Prom the aspect of the outcrop, the quality of this rock does 
not seem to vary for 18 or 20 feet at least. No rock is seen in 
the bed of Yellow Creek at the point in question ; but farther 
below, near its mouth, impure cherty limestone, in layers from one 
to several inches in thickness, appears near the water level It is 
doubtful whether this rock would answer the purpose of hydraulic 
limestone, whose best quality always seems to be announced, in 
this region, by its splitting easily into thin plates. It is quite 
likely, however, that rock of equal quality with that on the hill- 
tops near Billing's mill, might be found at a lower level also, and 
nearer the creek. 

The rock which near Scruggs' bridge, on SS. 16 and 9, T. 2, E. 
10 B., crops out in several bluffs on Yellow Creek, with a thick- 
ness of some 30 feet, coincides most closely with that occurring at 
Eastport, and no doubt possesses a similar composition, and prop- 
erties (see below). Many similar bluffs exist, no doubt, between 
Scruggs' bridge and Billing's mill. 

93. At Eastport the rock is found, as has been stated (T81), in 
the bed of the creek which empties into Big Bear just S. of the 
town; in the bed of the latter stream itself; and on the slope, 
towards the Tennessee River, of the hill on which the Female 
Academy is situated. An analysis of a specimen from the latter 
locality, little different in aspect from that at Billing's mill, gave 
the following result : 
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HYBEAULIC LIMESTONE FROM BAStPORT. 

Insoluble Matter 36.281 

Potash 0. 348 

Lime 32.603 

Magnesia 0.630 

Peroxide of Iron 1.581 

Alumina 1.914 

Carbonic Acid, Water, and Loss 27.643 

100.000 

For want of a sufficient qnantity of material, I have been ana* 
ble to make reliable experiments on the comparative rapidity of 
"setting" of the cement burnt from this rock ; it seems, however, 
to solidify somewhat less rapidly than that from Billing's mill. 

94. While these analyses, as well as the experiments made, leave 
no donbt as to the adaptedness of these rocks to the manufacture 
of excellent hydraulic cements, it must be recollected, that for 
each variety of hydraulic limestone there eidsts a certain degree 
of burning, after receiving which, it hardens best, or most rapidly. 
If on the other hand, the burning exceeds, or £bJ1s short of, that 
particular degree, the hydraulic properties will be the more im- 
paired, the farther the burning given varies from the proper degree* 
The latter can only be determined by e2q)eriments on the large 
scale, in kilns properly constructed ; the general rule being, iliat 
hydraulic limestones require much less burning, than those yielding 
quicklime. On account of the inequaKty of temperature which 
always prevails in the common lime-kilns, where the process is in- 
terrupted in order to draw the charge, these are altogether unsuit- 
ed to the burning of hydraulic oement ; and since, moreover, fhe 
manufacture of the latter involves, of necessity, the establishment 
of a mill (for grinding the calcined rock), and therefore, pre-sup- 
poses the existence of a constant demand to be^supplied by contin* 
nous manufacture, the "perpetual" kilns, in which the burning goes 
on without interruption, are alone adapted to this purpose. 

In view of the lively demand for hydraulic cements which exists 
in this State ; of the high tax imposed on the consumers of this 
article by the long transportation which it has to undergo at pres- 
ent, and of the convenient accessibility of these deposits by way of 
the Tennessee River, while distant only 7 or 8 miles, at fheir 
nearest points, from the M. & C. B. B. (to which access might also 
be had, at high stages of water, on Big Bear Creek) there is rea- 
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son to hope that tbey will not. long remain wneed. It is quite 
likelj that due S. of Eastport, and on Big Bear Greek, they may 
be fo^nd to approach the B. R. much nearer than is the case on 
Yellow Creek. The limestone I have seei^.o^ I^ittle Bear Creek, 
howerer, at Mn Commons' (181), as well as that cropping out on 
Big BeaiF Creek near the crossing of the B. B.. though impure, is 
of a different -character, and probably better adapted to burning 
lime for agricultural purposes, than for the manufacture of 
hydraulic cement. 

95. Limestones, for quicklime. — Most of thelimestones mentioned 
above (182 to 87) are suited to the manufacture of quicklime ; the 
localities, however, where the limestone occurs in the- greatest 
abundance and purity, are at the Cypress Pond (Walnut Peak P. 
0.> 185,86), and at McDouglas' mill on Mackay's Creek waters 
(^87). At the former place, as before observed, two varieties of 
limestone occur ; one, the uppermost stratum, being gray, and 
rich in fossils, the lower, black and almost without shells. Both 
.rocks indiscriininately have been used in the preparation of quick- 
.lime, the product being of excellent quality, and perfectly white. 
The upper stratum containing the shells is, nevertheless, the purer, 
and ought to be preferred when the lime is to be employed in 
plastering and white\^ashing. An analysis of this upper, purer 
rock, yielded the following result : 

G-BAY LMESTONB FROM THE OYPBESS POND. 

Insoluble Matter 1.680 

Lime 63.495 

Magnesia 0.817 

Peroxide of Iron and Alumina. 0.580 

Carbonic Acid 42.035 

Oarbonaoeons Matter. 1.340 

99.947 

1 cwt. of the limestone will therefore yield 56 J lbs. of strong 
lime, containing not quito 3 lbs. of foreign matter. . This limestone 
is, therefore, the purest found in the State, and will yield lime 
equally as good as the majority of the imported article. 

The limestone at McDouglas' mill is somewhat variable in its 
different ledges ; several of these are equally pure, if not purer^ 
than that of the Cypress pond. This is especially the case with 
those on whose fractured surfaces we see numerous smooth faces of 
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a glossy lustre, which are formed by the broken heads of a fossil, 
of about the size and shape of an acora of the Red Oak (Peatre- 
mites) consisting of pure crystallized carbonate of lime or calca- 
reous spar. The lime burnt from these ledges would he pure 
enough for any purpose. 

There is no lack of fuel in the regions where these rocks oecur ; 
and abundance of fireclay to serve for the construction of the 
inner lining of the permanant '^perpetual" kilns. 

96. BuiLDiNQ Stones, Grindstones and Flaobtonbs. — The 
sandstone which has been mentioned as cropping out on Big Bear 
Creek, where its course lies through Mississippi, as also in the 
southern portion of the territory of the Carboniferous generally, 
is a very durable rock in almost all cases where it can be obtained 
in blocks of suitable size. It is only some of the slaly and calca- 
reoas varieties, like those mentioned as occorring at the Cypress 
Fond (185), which are subject to a considerable degree, to weath- 
ering. Large umform blodis can be obtained bdow Scott's mill 
on Big Bear Creek, for several miles (188) ; at Gardner's (188), 
ajt Bay Spring (189), and at several points on Book Greek. 

The locality first mentioned, viz : the long bluff extending, chief- 
ly on the El. side of Big Bear Creek, for aevaral miles below Scott's 
mill, is of interest in another point of view. The. rook occurring 
here is a sharp sandstone, of the proper, degree of hardness for 
grindstones, and of great uniformity throughout ; oioreover^ the 
ledgCQ' cleave with facility and with very straight and smooth sur- 
faoe, into slabs of various thicknesses, from an inch to several feet ; 
so that all the labor needed to transform them into grindstones, 
would consist in cutting them round ; while the thinner ledges 
might serve for whetstones. Bear Creek, in times of high water, 
would afford a most convenient means of shipment, but fpr the dis- 
agreement existing between the States of Mississippi and Alabama 
as to its navigability — Alabama having declared it a navigable 
stream, whereas in Mississippi, numerous mill-dams have been built 
across it. 

The rock near Gardner's, which is of a similar quality, but less 
uniform, might also furnish grindstones. That at Bay Spring is 
too hard for the purpose. 

Elagstones of. large size, and of various thicknesses, can, of 
course, be also obtained at these localities. 
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97. Materials fob Glass. — The deposit of white pulverulent 
silica, which has been mentioned (130,81*), is of very superior 
quality for this purpose, and being in a -fine state of division, it 
ij^ould be preferable to the sand commonly used, for rapidity of 
fusion. The largest beads which could be fused before the blow- 

'pipe, of a mixture of this material with soda, were perfectly color* 
less in either flame. There are portions of it which are tinged with 
iron, but by far the larger part is of great purity, and might be 
mined with ease, like coal, by means of horizontal galleries. 

The outcrop examined by me is in a small valley opening on that 
of Big Bear Creek, about 1 mile S. of Eastport (tSl*). The 
same stratum has been struck in wells at the latter place, and the 
deposit is probably co-extensive, in Mississippi, with the hornstone 
breccia itself, which overlies it, and occupies all of T. 2, B. 11 E., 
the N. part of T. 3, and N. E. ^ of T. 2, R. 10 E.— The inhabi- 
tants designate both the white pipeclay and the silica as ''chalk ;" 
the latter may, however, be readily distinguished from the former 
by its not affording any permanent white streak on wood ; it ''does 
not writa" It is important to observe this difference, for the white 
pipeclay would be utterly useless in glass-making. 

Occurring, as this material does, close to the banks of the Ten* 
nessee river, easily mined, and preferable as it undoubtedly would 
be to the coarse sand so often employed in glass-making, and which 
itself is shipped to considerable distances, it would seem that the 
exportation to the Pittsburg glass works, at least, via Tennessee 
and Ohio rivers, could bo made a profitable business. For the 
manufacture of the soluble glass, or silicate of soda, now coming 
into use so extensively, a more desirable material could scarcely be 
•procured. 

98. Waters OP THE Carboniferous Formation. — ^Most of those 
occurrmg on its territory are derived from the overlying pebble for- 
mation, and are remarkably pure — ^as also, of course, are those 
'flowing from the siliceous sandstone. The chalybeate occurring 
at Peden's (162), is probably derived from the laminated clays of 
•the Eutaw group. 

The Red Sulphur Spring in Tennessee (T. 1, R. 10 E.) is the 
only prominent example I know, of a mineral water which is cer- 
tairUy derived from the rocks of this formation. It would seem 
ithat any spring or well reaching the black shale underlying the 
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sandfltone at McDouglas' mill (fST, No. 1 of Sec. 2} and Jourdan's, 
would of necessitf possess mineral properties. The small amount 
of sulphates and of magnesia, which the mineral waters at luka 
contain, seem to indicate that they are derived neither from this 
stratum, nor from those of the lower cretaceous ; while the Orange 
Sand alone would not be likely to impart sulphuretted hydrogen 
to them. 



THE CRETACEOUS FORMATION. 



99^. The territory occupied in Mississippi by the several stagw 
of the cretaceous formation may be briefly defined as comprisiDg^ 
(with the exception of a few townships in E. Ti^homingo, occupied 
by the carboniferous rocks) all that portion of the State lying essi 
of the following approximate line : From the point where Muddy 
Greek crosses the Tennessee line, via Ruckersville to Ripley, 
Tippah county : thence S. W. nearly to the line between ranges 2 
and 3 E.; thence undulating nearly due S. to Houston, Chickasaw 
county ; thence S, S. E., with a slight curve towards S. W., to 
Scooba, Kemper county, and to the Alabama line. On the map 
this line is laid down more in detail, the cretaceous formation beii^ 
represented by the several shades of green. 

99^. The general dip of the strata is between W. and S. W., at 
the rate of from 20 to 30 feet per mile. In the absence of surface 
levelings in the direction of the dip ; in consequence, also, of the 
limited extent of the outcrops in the same direction, and liie 
variability of the strata themselves (both as to character and 
thickness), accurate determinations of the dip are extremely difliciilt. 
A number of observations in bored wells in Lowndes county, 
collected and discussed by Dr. William Spillman, of GolumbBS, 
Mississippi, gave the dip in that region between 25 and 30 feet S. 
W,, which is also the amount currently assumed by the wdl, 
borers in Monroe, Chickasaw and Lowndes. In the counties off 
Pontotoc, Itawamba, Tishomingo and Tippah, however, the bored 
wells are so few, and the hilliness of the country renders estimate 
of comparative surface levels so uncertain ; the strata moreover are 
so variable, that I have been unable to obtain satisfactory data wilk 
reference to dip. It appears on the whole, however, to be ratbcr 
less than that observed in the more southerly portion, and more 
nearly due W.; probably, over the whole of Ilie cretaceous belt, at 
right angles to its W. and S. boundary line, since in Alabama, 
where the latter runs nearly due E.,), it is mentioned by Tuomey aa 



YlOO] GROUPS OF THE GBETACE0U8. 61 

beiiig due S.; in Tenaessee, according to Safford's map, the outlines 
bear N. N. E. In general, therefore, the dip of the cretaceous 
strata may be briefly defined as diverging from the upheaval of the 
Camberland Range, around whose western and southern spurs it 
fbrias a crescent shaped belt extending from Tennessee, through 
Mississippi and Alabama, to the Ocmulgee River ; its average width 
being, however, much less than that given in Hitchcocks' and Lyell's 
aiaps, and not often exceeding fifty miles. 

100. In the cretaceous strata of Mississippi, at least three well 
d^ned groups or stages may be distinguished, the middle one of 
which exhibits two distinct facias, themselves deserving, perhaps, 
the dignity of separate stages. In preference to designating these 
stages as the Upper, Middle, and Lower Cretaceous, which might 
give rise to misapprehensions in reference to their relations to the 
strata of other regions, I shall apply to them specific names, already 
recognized and understood to some extent. These groups I shall 
briefly characterize in general, before passing on to their special 
description, without, however, for the present, attempting to 
parallelize them to those of more distant regions ; to do which 
intelligently, the study I have thus far been able to bestow on them, 
is hardly adequate. 

I. Lowest EuTAW Group.* — Bluish black, or reddish, laminated 
«Iays, often lignitic, alternating with, and usually overlaid by, non- 
effervescent sands, mostly, (though not always) poor in mica, and of 
a gray or yellow tint. Contains beds of lignite, very rarely other 
fixisils. Those found (by Tuomey, in Alabama — none in Mississippi) 
are silicified, and the sand when indurate, shows a siliceous cement. 

II. ToMBiGBBB Sand Group. — Sharp, strongly micaceous sands, 
of greenish hue, laminated when indurate, and cemented by 
^arboncUe of lime. Very unequally developed in diflFerent localities, 
and apparently subordinate to the Rotten Limestone, into which it 
shows many lithological transitions, and many of whose fossils it 
shares. It is remarkable for the large number of species and 
individuals of Inoceramus which it contains, and also for the 
occurence in it of the gigantic Ammonites Mississippiensis, Spillm. 

*I adopt this name in view of these beds having been first examined in detail, 
and recognized as being of cretaceous age, by Tuomey, near Eutaw, Alabama, 
«faore they are cfaaractenBtically developed. 
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III. Rotten Limestone Gboup.— Soft, chalky, white limestones 
of great uniformity and thickness, passing into heavy calcareous^ 
massy clays, or light colored clay marls. Fossils numerically 
abundant, but species few. Characteristic are : Placuna scabra; 
Janira quinquecostaJta; Gryphaa canvexa, muiabilis, Pitcheri; Ostrea 
fakata; Rudistae ; Mosasaums. — Underlies the prairies. 

rV. Ripley Group, Con. — Hard, crystalline, white limestones 
(generally somewhat sandy and often glauconitic), underlaid by 
black or blue micaceous marls, whose fossils are in an admirable 
state of preservation. Prominent among the latter are Cardium 
Tippanum and SpiUmani^ CuGulUea capax and Tippana, GervilKa 
ensiformis, SUiquaria biplicata, Dosinia densata, Crassatella Rip- 
leyana, Baculites Spillmani and Tippaensis, Scaphites Iri^ — also 
Scaphites Conradi, .Ammonites placenta, a Inxge Mktka? with sharp 
revolving costae, and others. The fossils of the hard limestone 
differ in some respects from those of the marl. These strata form 
the Pontotoc Ridge in Mississippi, and Chunnenugga Ridge in S, 
E. Alabama ; according to late researches by Conrad,, they also 
exist at Eufaula, Ala. 

I. THE EUTAW GROUP. ' 

("lower CBETACEOUB" op TU0MB3.). 

101. The territory indicated on the map (by the olive green tint) 
as being occupied by this formation, ofiFers no strikingly charactistie 
features. By far the larger portion of its surface is thickly covered 
with the strata of the Orange Sand, from which the upper, sandy 
members of this group are often distinguished with great diflBculty 
— it being some times, in fact, optional with the observer, as to 
which view of their age he may choose to take (1"38-39). It is 
even so, at times, with the laminated clays found in the region, 
which characterize the lower portion of the cretaceous deposits as 
well as those of the Orange Sand. Usually, the fat, compact, 
bluish laminae of the cretaceous clay (popularly called " Soap- 
stone"), are suflSciently distinct in their aspect and touch from the 
more sandy, and commonly micaceous, clay deposits of the Orange 
Sand ; and in almost all cases there is one available mark of 
distinction : the ferruginous selvedges and stratification lines of the 
cretaceous clay, are yellow (hydrated peroxide) while those of the 
Orange sand are almost uniformly red (anhydrous peroxide.) These 
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days form the vster-Bhedding Btrata of the region ; they are, 
therefore, frequently etrack in wells, and uumerons springs running 
off from their surface, have their basins dug into them by the 
inhabitantB. 

102. In Tishomingo county the cretaceous clay is most character-, 
istically developed near the eastern edge of the re^on, and in many 
localities overlies the carboniferous rocks, on which we occasionally 
find its outliers for 8 to 10 miles eastward. The section at Mc- 
Dot^las' mill (1187) shows the posidon of this clay with reference 
to the carboniferous formation ; near Bay Spring (Grrisholm's 
Factory) and in several localities N., E, and S. of the same, it 
overlies the carboniferous sandstone. Its laminae, in these locali- 
ties, are usually separated by thin layers of sand, or, more rarely, 
of mica. The sandy ingredient increases as we advance westward 
(therefore towards higher strata] and northward from the line 
between TT. 4 and 3 ; and near to the line of the Tombigbee Sand 
Group, we more commonly find yellowish or gray sands with but ' 
here and there a lamina, streak or lenticular mass of dark colored 
clay. Diagram No. 4 is a specimen of the stratification usually 
exhibited in these cases, from an outcrop on the heads of Little . 
Browns Creek, TishomingOQCOunty. 



StTatijkation oj the JSiUata Orovp. 

a, grwiuBh-jellow Band. 

b, Uue uid gnj lunicated clfty. 

These yellow and gray sands, which eventually become micaceous 
and calcareous, form the transition into &.e foBsiliferous Tombigbee 
Sand ; still, sands precisely similar axe found intersttatified with 
the characteristic Entaw days, bo that the line between tie two. 
groups IB necessarily somewhat arbitrary. 
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103. The Tpcmt furthest K. at which clays distinctly bearing the character of 
this group have been found, is in wells near Honey's Mill on Yellow Greek, about 
S. 18, T. 3, B. 10 £. ; further N. the Orange Sand strata either conceal the older 
formations, or the non-fossiliferous, yellowish sands are of so indefinite a char- 
acter, that I have been unable to determine their age and position. Southward 
of this locality we find (besides those mentioned) characteristic outcrops of 
bmmated clay at Mr. Hubbards, S. 27, T. 3, R. 10 E. ; at Cartersville ; at 
Peden's Mill, S. 9, T. 5, R. 10 E., Lindsay's MiD, S.-1, T. 6, R. 9 E., and Gurley's 
Bridge, 8. 14, T. 6, R. 9 E., above'Grisholm's Factory— all on Mackay's Creek ; 
at Hutchins' place, S. 7, T. 5, RUE. On the waters of Little Brown's Greek, 
on S. 9, T. 5, R. 9 E., and at Taylor's Mill, S. 10, T. 5, R. 9 £. Also, 1 mile 
£. of Marietta, Itawamba county. 

At other points in Tishomingo, nearer to the line of the Tombigbee Sand, 
we find bluffs of non-calcareous, yellowish sands with only occasional bands of 
dark colored clay— thus at Haygood's place, S. 8, T. 5, R. 10 E.; at Tims' place 
S. 3, T. 5, R. 9 E., and at Moore's, S. 30, T. 6, R. 9 E. A few miles further W., 
on Big Brown's Creek, we strike the calcareous Tombigbee Sand. Tet even on 
the territory enclosed on all sides by clay outcrops, deep wells sometimes strike 
nothing but sand, similar to that at Tims' place, and Uufb show the same material. 
The blue or black laminated days are found, as has been stated, in many 
localities m the southern portion of the carboniferous territory of MissiBsippL 
It is very commonly struck in wells in TT. 5 and 6, RR. 10 and 11 E., at a depth 
of 20 to 30 feet. 

104. Outcrops of laminated clays alternating with sand occur with fivquency 
on Mackay's Creek, from Bay Spring down to its mouth, in Itawamba county. 
One of these, on a "caved" hillside, at Warren's mill, of which a section is 
given below, is of unusual interest on account of the fossil remains of trees 
which it contains, in the shape of lignitized trunks, obscure impressions of leaves, 
and lumps of fossil ream, The lignitized trunks being copiously incmsted with 
iron pyrites, induced a company of Georgians to commence mining <qpei«tk>ns on 
this spot, by driving a gallery into the lower, lignitic stratum ; the work, 
however, was soon abandoned. •' 
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(See. 3.) 
SECTION AT WARREN'S MILL, ITAWAMBA COUNTY. 
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A TeUowiflh sand resembling that oommonly OTorlying the 
kminated olnys ; possiUy in seoondary place. 
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Sand simikr to the above, filled with compressed lignitised 
trunks, often covered with pyrites. 





^Lignite St nodules of facown hematite, in ferrugynons matrix 
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5 Dark colored, sreenish, sandy day, with an irregular, 
twisted or nodular stratification. 


3 


• • 


>i-2 


TeUowish-green sands, mkaoeous. 


2 


• • 


6 


Thin layers of sandy, green, bluish, red or gray day, 
interstratified with greeni^sand. Lignitised trunks 
with pyrites imbedded in the mass. 
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The lignite fimnd here is very mudi decomposed, so as to sIRwd little hope of 
identifying the specaes of the trees. Not uncommonly there are ibund among 
the lignite rounded messes of fossil resin ef a grayish yellow tint, with bands 
more or less translucent, resembling agate. It is very brittle, and when rubbed 
emits a fiunt aromatic odor. The latter, as well as the aspect of the material; 
strongly reminds one of hardened sweet gum or Styraz Uquida, A portion of 
a disc-shaped mass of this substance, which originally was about ibur inches in 
diameter by l}i in thickness, was presented by Mr. J. C. Reinhart 

The characteristic ikt laminated clay does not occur in this section ; it fif^vB, 
however, in the bed of the creek, lower down, and in blufb on Big Brown's 
Creek, E. of Marietta. Thence southward, however, we find exhibited in 
many localities on the Tombigbee River, down neariy to the Monroe line, strata 
of the same character as those just described, vis : consisting of alternating 
layers of sand and clay of variable thickness, fit>m 0.1 of an inch to 2 inches, 
and more. Such are the outcrops on the Tombigbee, near Fulton, from which 
numerous mineral springs flow, and also those at Van Buren ; at the latter 
place, there intervenes between the upper mndy portion and the more dayey 
beds below a thin ledge (1 to 2 inches) of fine gmined, brownish alnminoQS 
sandstone. 

R-5 
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105. I have not observed any outcrops in N. £. Itawamba except those men- 
tioned on Uackay'fi Creek — Orange Sand strata occupy the snrface altogether. 
Gray or black laminated clays, however, with occasional hard ledges, and iron 
pyrites, are atmck m the welk at depths varying from 30 to 60 feet all chfot the 
region. On Bull Mountain Creek, however, there are numeroiLs outcrops of the 
most characteristic kind, and on the dividing ridge between that creek and the 
Tombigbee^ S. E. of Van Buren, the. bluish-gray laminated clay Is common bot|i 
in outcrops and in wells. ^ 

While in S. £. Itawamba the formation is pretty well and characteristically 
developed, E. Monroe is almost entirely covered with Orange Sand strata ot 
great tliicknes8, in which the lignitic clay strata of the Eutaw Group appear jonly 
in rare and small patches, while wells generally terminate in ckys of the 
Orange Sand character. The only outcrops I am acquainted with ih Mohroe 
count}% E. of the Tombigbee, lie between Weaver's Creek and the Little Sipsie. 
Outcrops of black, fetid, lignitic clay r -appear on hillsides, and even on a few 
hilltops, on SS. 2r{, 24, and 10, T. 12, II. 17 W., and are very generally struck in 
wells in the region mentioned. In one of these, dug about 1 mile W. <Jf the 
Sipsie, in the last tier of sections of T. 12, a bed of lignite and iron pyrites wafi 
atruck, rendering the water ofiensiv'e — as is mostly the case where tlicse days 
come in contact with it. 

Along the channel of the Tombigl^ee, however, we can trace the Eulaw Group 
in occasional outcrops, into Lowndes county, and thence, through tlie bored 
wells, into Alaljama. 

106. At Coulter's Ferry, on Old Town Creek (near its confluence with the 
Toml)igbec), S. 31, T. 10, II. 7 E., Monroe county, there is a ^iff about 120 
feet high (from the water level), consisting of grayish-yellow, stratified, non- 
effervescent said, which has "caved off" in terraces down to the waters edge. 
It is sliarp, contains very little mica, but a great many black particles (tourmaline ?), 
and is occasionally cemented a little, by a ferruginous cement. Kot imfrequent- 
ly, small lenticular masses and thin layers of gray laminated clay occur in this 
sand, which often impart to the latter a laminated structure discordant with the 

^gfratification lines. On the whole of this fine exposure, however, not a trace 
of fossil remains of any kind is to be seen. 

Passing on westward from the ferry, for a mile, to Mr. Lisby's, S. 33, we 
find the continuation of the ridge which forms the Coulter's Ferry bluff, capped 
with the Rotten Limestone of the prairies ; and in the ravines of a branch 
tributary to Old Town Creek, we obtain the following section : 
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(Sec. 4) 

SECTIO]!^ AT LISBY»S, SHOWING TEE RELATIVE POSTTI ON WT I'HE 
ROTTEN LIMESTONE AND EUTAW GROUP- 






CHARACTER OF STRATA. 



*•< I 



I I I Kotten Liniestona li'Ulops^ iiith Exogyra c(>st»ta, Janira 
10 5-costata, Radiort^s", etc. The ' lotvcr ledges sandj; and 



I I 



micaceou.^. 



4- 



oQiCoulter's Ferry sands, non-effervescent, fii the lower 
. j portion of the Iwd, lai-ge round concretions (8 to 4 feet in 
4q| diameter) of calcareous, non-fn-^silTfcrous jsandstibnc, 
' usuall}'^ very hard, sometimes soft. 



' f 



» * 



3 Dark colored, blui>h, lamhiated c]ay. 



» 



The laminated clay appears at the same ley»l' at wtitoh, a shoct d%tan(|s ol 
vre see only sands ; showing that on the large scale as well as Oti the 
these deposits may be incontinuons, lenticular, masses. ' ; " 

These outcrops arc precisely analogous to those described bjf Tuomey (Firfl 
Report, p. 118 ff.) as occurring at Finchs' Ferry, near Eutaw ; cave in tliii 
that here as elsewhere in Mississ^ippi, these sands are rion-fossiliferous. ' '"' ) 

A mile above Cotton Gin Port, at the ford,, wc find .the Coulter's Ferry S(ui<^ 
outcropping in the bed of tlie river. At thej pliice itoel/^ on the river bank, thb 
laminated clay crops out two feet thick, overlaid by yellowish «and. * 

107. Thence down to Aberdeen, and so &.r,as I know, frona.,Ab&rd9eA to 
Barton, on the Tombigbee, the Tombigbee Sanci Group occupied tJba jijfar Uli$s. 
The sands and days of the Eutaw Group aro^. howeFe^, struck i^tbpja^r^ 
wells at Aberdeen, and (a^ depths corresponding pxetty^curaiely.to,a,dip«of 
25 feet W. per mile) in those at Pikeville and £ue2:\a Yi^^duckasa^w^. qq^oj^. 
In some of the Aberdeen wells,^a bed. of whiter .p^bbh|s« 8; fe0t,ij^.tluckn^si has 
been found overlying a black, fetid, ,%nitiQ ^oB»s&^^^ff tliQ depth jof, ^17 t9.4 ^20 
feet ; pebbles are mentioned by Xv^Qjney as iprniing part,of th^^e '^a^ jn 
Alabama, also. The, lenticular or wedj^t^shaped, Jfaminse of thocky aip son^ 
times exceedingly troublesome in boring, as their smoothness imparts to them 
an uncontrollable tendency to sHp sideways. 

At Barton bluff, we find the follow ing section : • • r 

. .♦ • • ■••^ \** 
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(Sec 5.) 
aWJtlON OF CRETACEOUS STBATA AT BARTON, LOWNDES CO. 
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CHAEiLOTEB OF 8TBATA, 
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5 
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2 
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CfJcareous fluid, micaoeous, with oystan, Liooennms, 
Jaiur» quinqu6006tol», Placuna scabra, etc. 


1 1 ( 


1 


|6 


Indunto led^ with loooenunL 


« • 
• • 


6 




Galcareous sand, as aboTe. 


1 1 1 
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Induntto ledge, a calcareous conglomenkie of sand and 
shark's teeth and iaws, partly water- worn. Also, black 
conciotiooaiy pebbles. 


i i 


• • 

« « 


3 

4 




Calcareous sand, as abore. 


• • 


- 


Gray and reddish laminated clay, interstratified with 
greenish sand* 



The prodigious number of shark's teeth and fragments of shark's jaws found 
mlfce tower indurate ledge (belonging to the Tombigbee Sand Chonp) is a 
TemMkaUe feature of this outcrop. The lowest stratum is lithologically undis- 
tii^uishable from the same at Warren's mill (irl04, Sec. 3), but contains only 
^obscure traces of lignitie matter. 

I am not aware that the Eutaw Group is exhibited in any outcrop S. of this, 
m Mississippi At Columbus, it is struck after passing through about 100 feet 
of sands more or less micaceous and calcareous ; the borings show the material 
(t oonostof layers of bluish or gray, and reddish clay, interstratified with sand. 

II. THE TOMBIGBEE SAND GROUP. 

106. The surface of the territory occupied by this group (indi* 
catod on the map^ by the dark green tint) is generally characterized 
hf sandy hills, capped with the Orange Sand strata. We there- 
fore perceive quite a sndden change in passing westward from it to 
Ikb territory of the Rotten Limestone, with gently undulating 
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surface and heavy soils; while towards the territory of tte 
Eutaw Group little difference is noticable, beyond that in the wilt 
waters. 

The prevalent and characteristic material of this Oroup, as baa 
been stated, is a fine-grained micaceous sand, more or less calea* 
reons, usually of a greenish tint, but not unfrequently gray, Uoiflh^ 
black, yellowish and sometimes even orange red. Olays and no»- 
calcareous (as also at times non-micaceous) sands are also founds 
although generally they are only subordinate to the characteristic 
g^reenish sand, which is the exclusive material in the southerly 
region of development, in S. Monroe, and Lowndes. In N. Tisbo- 
mingo, there is a considerable variety of materials, among whidi 
bluish black clayey sands or sandy clays, and sands variegated 
with blue and yellow (frequently non-effervescent, but always* 
strongly micaceous) are prominent. In S. Tishomingo, however, 
on the waters of Big Brown's Creek, the materials are undistin-, 
gaishable from those prevailing in Lowndes county, like which ' 
they contain indurate ledges at short intervals. 

Near to the edge of the Rotten Limestone, however, $Cnd partio* ^ 
iilarly where they immediately underlie the latter, these sands are^ 
mostly loose and water-bearing, and light colored. In Itawamba>. 
outcrops of their strata are scarce, their presence being recognised 
chiefly in wells ; from Aberdeen down to several miles below 
Columbus, however, it forms the main mass of the river bluffs^ 

The greenish tint is imparted to these sands not bj greensaad grains, as is ikti 
case in the marls of the Bipley Group, but is caused by * greenish incmsMiaa 
covering thinly a portion of the quartz grains. Whether or not this inerueta^ 
tion is of a glauconitic nature, I haye thus far been unable to determine. 

109. Beginning at the north, in T. 1, R. 9 E., Tishomingo county, we occa- 
sionally find in the (dug) wells a black, fetid, micaceous, non-effervescent dayey 
sand, while natural outcrops scarcely occur ; the same is the case in T. ^ K 
9 E., and the adjoining portions of T. 2, R. 8 E. — a hiUy, sandy region, thinly 
settled, except along the water courses ; the surface of which is covered witk 
Orange Sand strata, beneath which, at depths varying from 4 to 20 feet^ tha 
cretaceous strata are struck. It is in this region particularly that the denn^i^ 
tion which the latter have experienced, previous to the deposition of the pnsenft 
* surface materials, becomes very apparent, from the fact that the dark ooWvid 
sands are struck at the same average depth on the hilltops as on the hHUidm^ 
This condition of things is abundantly iUustiated in the R. R. cuts ot the J^pm^ 
% section of one of which, on Harris' contract, & 3, T. 3, R. 9 £., has bf«ir 
given in connection with the Orange Sand formation (IT 39, Diagram Ko. 2). 
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<Tbc \hcky mic«eie(nis sandy day forming the subterranean hills, is generally 
fo^]|^oyerlai4 hy mieaceous sands yarieguted with blue and yellow spots, which 
are sometimes stratifiod inconformably, as shown in the figure, and then pass 
imperceptibly into the overlying Orange Sand ; at others they are obviously in 
their original place, conformably stratified, with an occasional ledge of dark 
colored 'clay, 'as illustrated in the section pven below, from a hillside cut on 
B«U^ «dnttact, S. 33, T. 2, R. 9 E. 

(Sec. 6.) 

SECTION AT BELL'S CONTRACT, M. & C. R. R. TISHOMINGO CO. 



.. ^: 



>**«i9M«*avi 
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20 



a 



25 



10 



CUABACTKR OF STRATA. 



Blue sand with yellow streaks^ horizontally stratified 
containing large nodules composed of many ferrugin- 
ous layers, with « nucleus of gray sandstone in the 
oentve; oftim oontaining oietaoeous fossils. 



Black, sandy, micaoeous clay. 



Bluish «ad whitish sand with yellow streaks, with several 
ledges of ferruginous sandstone. Also ferruginous 
nodoles similar to the abore. Stratifleation horisontal. 



Black sandy micaceous clay. Bottom of cut. 



o 



The Dodtiles mentioned above, and also occurring in the variegated sand of 
l>teg. K0..2, are sometimes several feet in length by 12 to 18 inches diameter. The 
Bfcttdstwie nuoleus, which itself is generally filled with loose sand, is often quite 
inliignificant oompared with the numerous rinds of ferruginous cement which 
inclose it The fossils it contains are poorly presencd ; fingments of a CaUianassa^ 
an AvicHla f and Qervillia were recognized among them. The black micaceous 
mass is poor in fossils also ; those occurring are generally pyritized nuclei, among 
them l^enilla Gonradi^ and a Siliquoari^i. The laborers in the cuts were sometimes 
severely affected by the fetid exhalations of the '*black dirt," while working ia 

*> 110. Sands similar to those overlying the black strata here, are found in wells 
anfl outcrops on TeHow Creek waters, in T. 3, R. 8 and R. 9 E. On S. 29, T. 3, 
B. 9 B., a silver mine was said to have been discovered, not many years ago, in 
these sands, where they form the bed of a creek. It appears that the proprietor of 
the land, wishing to sell out, tried to enhance its value by shooting granulated 
sQver, from coins, into the bank. The trick did not '*take" well, however, and he 
fled the country shortly after. Frauds of a similar character have been 
epeatedly pneticed by strolling miners, in E. Tishomingo ; usually, however, 
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based upon the preifence ,of iron pyrites.- It was in the samo formation, but* 
mainly in the black micaceous sand, that several Georgia miners sunk a shaft 
near Mr. Odum'$, S. E. of Jacinto, S. 29, T. 4,Ii.9 K; aOer finding a great deal 
of iron pyrites, at 60 feet they struck yellow sand (belonging, perlmps, to tho 
Eutaw Group),- ami abandoned • the *' mine." 

The foltowing section, from a cut on Polk's contract, Mobile & Ohio R. R.. 
(about S. 36, T. 2, R. 7 £., near the crossing of the Farmington and Danyille 
road) furnishes an example of the Tariety of materials sometimes found in tho 
strata of this group : 

(Sec. 7.) 

SECTION FROM POLK'S CONTRACT, ON MOBILE & OHIO R. R, 

TISHOMINGO COUNTY. 





3 

to 

4 


CHARACTEB OF STRATA. 


.4 




White, stiff calcareous day, with Ezogyra, and JGrryphada 
mutabUis. 








8 
to 
12 

3 


Orange colored sand, with tubular, coiwretbn^ resembling 
Orange Sand. No fossils found. 


8 

2 


• • • 


Blue, clayey, micaceous sand, with Yenillak CaouUfta, etc 


• • 

• • 


3 


• 
Bright green, fossiliferous sand. Bottom of cut. 


1 



The materials underlying No. 4, (the equivalent of the Rotten Limestone), 
are non-effervescent The stratification in the cut is very irregular, from the 
great variations in the thickness of the strata. Numerous beautifully preserved 
nuclei (interior casts) of bivalve shells have been found in excavating this cut, 
but very few have come into my possession. Among those seen, VemUa 
Conradif Crassatdla^ Tngonta, Cardmm and Cucullaea were conspicuous. 
Sharks teeth, those of MosasauruSf and an impression of a fish, have been 
found here, but in which stratum I was unable to ascertain. 

111. At Jacinto, highly micaceous, black clayey sand is struck in most wells 
iit depths varying from 10 to 15 feet, its thickness being 7 to 8 feet ; then light 
colored sands with freestone water. In the public well, however, a ledge of 
indurate, limy sandstone was struck at 40 feet— :The same phenomena obtain, 
with little changes, all over T. 3, RR. 8 and 9 E. ; N. E., and westward of Jacinto, 
the hilly surfa(*e is occupied by Orange Sand of greater or less thickness. 

The same dark colored micaceous material, more or less calcareous, and 
with obscure casts, occurs on the M. & 0. R. R., on King's Creek, S. 26, T. 4 
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B. 7 E^ tad in dag wellson S. 88, T. 4, B. 9 £., on thehetds of Little Brown's 
Greek. Fiuther S., howerer, as well in the middle of the belt, on Big Brown's 
Greek, the character of the material changes more and more to that of the 
common greenish mfeaceous sand, which farther S. alone characterises the 
group. It is Urns at Bojer's mill (about S. 27, T. 5, B. 7 E.), where the 
material could hardly be distinguished from that of the Columbus bluff ; and at 
Hare's mill on Big Brown's Greek, S. 10, T. 5, R. 8 £., where we obtain the 
following section: 

(Sec 2.) 

SECTION AT HABE'S MILL, Bia BROWN'S CREEK, TISHOMINGO CO. 



y- ■ 
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CHASACTEB OP 8TBATA. 
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• • 

• • 

• • 

• • 


14 




Grayish-yellow, mioaoeous, looae, non-effervescent 
sand ; fossils in the middle 5 feet. 


4 


'I'f' 


1 
15 


Greenish sandstone, with Ezogyra and Inoce- 
ramus. 


3 


• • 

• • 

• . 

• . 

• • 


Greenish, micaceous, coherent, effervescent sand, 
with Inoceramus, Placuna sclera, Sec 


2 
1 


1 1 1 


1 


1 


Ghreenish sandstone, with Ezogyra and Inoce- 
ramus. 


1 1 



Ledge No. 1 of this section forms the bed of the creek here, and for some 
distance around the same appears in the branches. On S. 30, T. 4, R. 9 E., 
about 4 miles N. E. of the locality just mentioned, on a very high ridge, we find 
a ledge 18 inches thick, of black micaceous clay, containing cretaceous fossils, 
underiaid by the non-effervescent sands of stratum No. 4. of the above section, 
overlaid by 6 feet of reddish sandy clay, and blue sand. — The sand in question 
forms the main mass of the ridge, and the section recalls to mind that given 
above from Bell's contract (fl09, Sec. 6). 

Sections similar to that at Uare's mill, frequently occur on the waters of Big 
Brown's Greek, down to the Itawamba line, both in wells and on the bluffs of 
Streams, which very commonly flow on the indurate ledges of greenish 
calcareous sand. On S. 8, T. 6, R. 8 E., a section of about 60 feet occurs on a 
washed hillside, where large blocks of the greenish micaceous sandstone are seen. 

112. On Okalilly Creek near CarroUville, S. 22, T. 6, R. 6 K, there is a bluff 
30 feet lugh, the lowest 20 of which exhibit the cretaceous strata, to- wit : 6 
foot of blue and yellowish, non-effervescent, micaceous sand, forming the bed of 
tfie creek, overlaid by about 14 feet of whitish calcareous strata stocked with 
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ojBters and other ibssils of the Botten Limestone ; the materiel in the lower 
portion heing rather sancl/, but passinf; OTer by degrees into the Rotten Lime* 
stone abore— none of wluch is seen £. of GarrollTille. 

113. The fonnatkms in N. W. Itawamba, I have but partially examined, and 
am not therefore certain of the line giren there. The Rotten Limestone appears 
some distance E. of G-untown Station on the M. & 0. R. R., and seems to 
touch 20 Mile Greek ; at Gnntown, nothing but the limestone is seen in either 
cuts or wells. E. of Richmond, on the Fulton road, on the waters of the Bcgue 
Eucabyyand eastward of the same, strongly micaceous sands appear in the wellSi 
which at first hare limy water, but the less so as we approach the Tombigbee. 

Near Borland P. 0. (Squire Connel's, S. 18, T. 11, R. 8 E.), bluish micaceous 
sand, sometimes cemented into a soft sandstone, is found in wells and beds of 
creeks. A f&w miles westward, however, the heayy ''beeswax hommock*' soils 
of the Rotten Limestone appear on the higher ridges, and shortly after, the latter 
itself is struck in wells and outcrops; At Coulter's Ferry (irl06, Sec. 4), the 
Tombigbee Sands are sparingly represented by a few feet of micaceous material 
undeiiying the Rotten Limestone ; and between this and Aberdeen, micaceous 
sand is struck in wells on the W. bank of the river, after passing through the 
Rotten Limestone. 

Kear Aberdeen, we find the stratum finely developed in a bluff on the Tom- 
bigbee river, on Dr. Tindall's land : 

(Sec. 9.) 
SECTION ON THE TOMBIGBEE, AT DR. TINDALL'S, NEAR 

ABERDEEN, MONROE COUNTY. 
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CHABACTER OF STRATA. 
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15 

12 


Orange Sand — ^Hilltop. 




Non-effenrescent vareigated sand, corresponding to 
No. 4, at Hare*s mill and Bell's contract, Tisho- 
mingo. 




25 


Greenish micaceous sand, becoming the more calcareous, 
the further downwards ; with Exogyra, Placuna 
scabra, Ammon. Delawarensis (?), Baculites, Inoce- 
ramus. Fossils badly preserved. 


2 




7 

to 

8 


Non-effervescent, variegated sand, with tubular, anas- 
tomosing, ferruginous concretions, resembling cane 
roots; and small ledges of soft, non-effervescent 
sandstone, to waters edge. 


1 



At the Aberdeen Ferry, the micaceous sand crops out on both banks, up to 8 
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feet above low water. About 3 miles W. of Aberdeen, there is a change from 
the level prairie country further W., to sandy hills, with some pine. 

114. On the road from Aberdeen to Columbus on the W. side of the 
Tombigbee, there is a change from the sands to the Botten Limestone and back 
again, as indicated on the map ; the aspect of the country varying accordingly. 
'She section at Barton has been given above (IT 107^ Sec 5) ; a section similar to 
it in most respects, is mentioned by K Q. Thornton, Esq., of the Alabama 
Survey, as occurring near Colbert's Ferry, below Barton. At Plymouth Blui!^ 
we find one of the best and most characteristic exposures of the Tombigbee Sand 
Group, of which a detailed section is given below. It was early visited and its 
fossils collected and studied, by Dr. William Spillman, of Cdumbus, who 
possesses a fine collectiozi of its fossils ; a number of these have bean studied 
and named by Tuomey, and are mentioned in the catalogue appended to ihe 
second Report on the Geology of Alabama (ir258 ff.) ; most of the foflBila 
marked ''Golumbaa,'' "Lowndes oounty" and "Miss." are ibund at. Plymouth 
Bluflf. 

A eaibdogue of the foaails fix>m this interesting locality, kindly ftumidMd m* 
by Dr. Spillman, ia givea in another place. • 

(No. 10.) 
SECTION ON THE ^TOMBIGBEE, AT PLYMOUTH BLUW, 

LOWNDES COUNTY. 
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CHARACTEB OF STBATA. 


§ 


« * « « 


3-4 1 Soil and disintegrated calcareous mass. 


K) 




12 


Sandy calcareous clay, bluish, with Ostrea plumosa 
and Inoceramus barabeni ? — equivalent of Rotten 
Limestone. 


9 


— — — 


1-2 


Hard calcareous sandstone. | 8 




12 


Greenish micaceous sand, with great numbers of 
Exogyra costata ; also Placuna scabra. 


7 


1 - 1 


1-2 


1 Calcareous sandstone, with ** cane root" concretions. 


6 


30 


Greenish micaceous sand, slightly calcai'eous, poor in 
fossils. 


5 


1 1 1 1-3 1 Seam of hard calcareous concretions, with Bxogyra. 


1 4 




12 


Greenish micaceous sand, as above. 


3 
2 
1 


1 1 II i}4 l^ard calcareous sandstone with Inoceramus. 




10 


Greenish micaceous sand. Bed of river. 
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The greenish micaceous sands form the main body of the hills on which the 
town of Columbus stands, and of those of this R'gion generally ; the Orange 
Sand strata proper being rarely more than 10 to 15 feet in thickness on the 
ridffes, and often entirely absent. Frequently, however, the oxidizing action of 
the atmosphere has tansformed the upper strata of the greenish sands into 
reddi^ or yellow, which, however, may generally be distinguished by their 
sharpness, and the casts of fossils they contain, though sometimes very sparingly 
and poorly preserved. Casts of Baculites are perhaps tliose most commonly 
occurring, but the tubular anastomising concretions mentioned in the section at 
Dr. Tindairs bluff (1[113, Sec. 9), are still more common, and are frequently met 
with on the road from Columbus to Aberdeen. The bluff at Columbus, the 
hl|;he6t portions of which are between 150 and 160 feet above low water level, 
camiists entirely of these micaoeous aandjB, more or less foBBiliferoos, of various 
shades of Golor, and with some indurate ledges. Sand precisely similar forms 
the bluff at Waverley ; an analysis of the same is given below (7140). 

115. Fossils of ths Tombiobee Saho Gbouf. — The list of fossils in Dr. 
Spillman's collection, given below, will furnish a better view of the fiiuna of this 
group, than I could have derived from my own observations. So fiv as I am 
ahle to judge from the limited amount of attention I have thus fiur been able to 
bestow on the palseontology of the cretaceous formatioo, Dr. Spillman's coUec- 
tion represents correctly the founa of the peculiar and prevaknt fiuaes of the 
green micaoeous sands, from Lowndes county to Big Brown's Creek in Tisho- 
mingo. The subordinate iacies of the Uack sands, however, which we find in 
K. Tishomingo, presents some differences of character, which may be observed 
for instance, in the rare occurrence of Cephalopoda, and of the prevalent 
characteristic fossil of the cretaceous— JS^^^a costata ; while on the other 
hand, the bivalve genera Venilla^ Cardium, Isocardia /, Crassatella /, Solen, 
Osrvillia .', and^6thers, which are wanting at Plymouth Bluff, are prevalent. 
There seems to exist a close stratigraphical and lithological connection, however, 
between these black micaceous clays and the unquestionable Tombigbee Sands ; 
otherwise the former might be suspected as representing the fauna of the Eu- 
taw Group. Perhaps an opportunity might occur in Alabama of comparing 
the fiiuna of the Eutaw beds, with that of the black sands of Tishomingo. As 
it stands, the latter appears to offer more analogy to the fossils of the Ripley 
Group, than to those of the Rotten Limestone ; to which otherwise, the fauna 
of the Tombigbee sands bear a close relation. 

As regards the occurrence of the Tombigbee Sand Group in Alabama, the 
sections on the Alabama River given by Mr. Thornton (Second Report, Appen- 
dix 2, A) seem to demonstrate its existence there, although these strata do not 
appear to have been identified by Tuomey with those of Plymouth Bluff. 

. [For the catalogue of Dr. Spillman's collection of fossils from the strata of 
this group, which was not completed in time for insertion into the text, see 
Appendix Ko. T.] 
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IIL THE ROTTEN LIMESTONE GROUP. 

116. The general character of this formation in MissiBsippi va- 
ries little from that given bj Tuomey and others to the same strata 
in Alabama. The surface of its territory is generally level or but 
slightly undulating; when high ridges do occur, their main mass is 
the limestone itself, on which the Orange Sand formation is want- 
ing, or present only to an inconsiderable thickness, or in patches ; 
the surface formation being mostly sti£f clays, which underlie the 
prairies. Hence a great dearth of naturally available water dur- 
ing the dry season, characterizes the region in an economical point 
of view. The material of the formation itself is of great unifor- 
mity—a soft, chalky rock, of a white or pale bluish tint, with very 
little sand ; consisting of variable proportions of fat, tenacious 
clay, and white carbonate of lime in crystals extremely minute, and 
with some shells of infusoria. The stratum is of great thickness 
and uniformity of character on its southwestern border, borings of 
700 to 1000 feet being no uncommon occurrence in S. Chickasaw, 
£. Octibbeha, Noxubee and N. E. Kemper. In consequence of its 
dip, the stratum here thins out norlheastward further N., eastvktrd; 
but besides, there is a general thinning oat to the northward, 80 
that in S. E. Tippah, the maximum thickness is only about 350 feet, 
at Blackland, in Tishomingo county, 150, and on the Tt^nnessee 
line, from 70 to 100 feet — perhaps much less. At the same time, 
in this northern portion of its territory, its material lose their 
uniformity, consisting at times of white or bluish, tenacious, calca* 
reous clay — called by the inhabitants, from its massy cleavage, 
**joint clay" — alternating with strata of the common "Rotten 
Limestone," and sometimes — though rarely— with layers more or 
less sandy. 

Its lowest portions, where it adjoins the Tombigbcc sand strata, are generally 
white clayey sands — as at the outcrop on Okalilly Creek (1112), and stratum 
No, 10 at Plymouth BluflF, (l 114, Sec. 10). Among its fossils, those rarely 
wanting in any of its outcrops, are Exogyra costata, Oryphaea. miUahiliSt am- 
vezot incurva, Pitcheri^ Placuna acabra, Janira qvinqueccstata. The occur- 
rence of the Gn/phaeae^ of Ostrea falcata, of Badiolites^ JchthyasarculiteSf and 
Belemnitdla mucronata, which appear to be wanting in the Tombigbee sands, 
form prominent and convenient palaeontological marks of distinction from the 
latter group ; [the OrypJiaeae do, however, occur in the Ripley group also.] The 
species of the genus Inoceramus (numerous in both) also afford conTenient 
landmarks, altho^ I have not thus &r determined them specifically. 
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117. Where the Eotten Limestone appears on the suriiiee, 0t is coyered bj 
porrious strata, it appeals white or yellowish-white, and generally pteserres 
the same tint to some depth, rarying with the pernousness of the mass, from 
2 to 18 tbet Below this there is often a very mariced change of color into 
blnish gray, which when wet looks quite dark and is therefore very commonly 
distinguished as "blue rock'' from the 'Vhito prairie rock'' on or near the sur* 
fiw». The rock is the same, howerer, both in composition and fossils, the dif* 
ftrence of color being caused merely by the oxidation of a trace of carbonaceous 
matter, or protoxide of iron, or at times both. This circumstance causes 
great difficulty in the study of the strata, where the records of well-borings 
have to be relied on for information, since both the Botten Limestone and the 
dark colored dayey sands of the Tombigbee Sand Qroup are often indiscriminately 
styled **bltte" or ''black rock" or ^Vlirt," by the well-borers and inhabttents, 
rendering their accounts extremely perplexing and apparently incompatihle 
with any regular stratification. Fortunately, notwithstanding the general le- 
Telness of the surfiice, outcrops are quite common in the Rotten Limestone re- 
gion ; the channels of the creeks are often out into the rock itself, and from its 
resistance to denudation, it has not formed so many rounded subterranean hills, 
but comes to the sur&ce where a stratum ends, through the suiftiee materials, 
forming "bald pndries" and ''bald hilltop8"-*4n which the limestone is too near 
the surfoce to allow of the growth of trees or other deep rooted plants, and 
not unfrequently forms white areas many acres in extent, strewn with fossils 
(especially oysters) washed out of the mass, and only here and there a patdi of 
Verbena, or Oaeeia (C oUusi/olia, ooddentdUa, marilandica). 

118. Loealitiee of the BoUen lAmeetone grouj^ — ^At Breuton's contiact on the 
Memphis ft Gharieston R. R., near CbawaUa Station, a cut exhibite about 17 
feet of yellowish white calcareous clay, oterlying a blue, micaceous^ compact, 
clayey, slightly eflbrrescent sand ; near the suHkce of the latter, the calcareous 
clay contains abundance of OHrea fakata ; above, some Exogyrae and Qry* 
phaea€ are found, but chiefly Inoccramx, MyUlue, Tdlina, ftc This whitish, 
calcareous, 'joint" clay occurs in numerous cuts between Chawalla and Cor- 
inth, and also E. of the btter place ; the cretaceous strata being from 3 to 20 
feet beneath the aur&ce over the whole region, while N. of Oorintb, in Ten- 
nessee, bald prairies strewn with shells are said to exist At Farmington, the 
'1)lue rock" is passed through, into loose water-bearing sand, at 40 to 50 foot ; 
at Corinth, at 70; while at Mr. Tate's, S. 7, T. 1, R. 7 £., in Tennesaee, N. of 
Chawalla, a bore of 356 feet did not strike any loose sand, but seem3d to con- 
tinue in the unchanged ''blue rock." Due S. of this, also, near Bone Yard and 
Kossuth, and on the £. half of R. 6 B. down to T. 5 genendly, wells are verf 
deep, and outorops very scarce ; I hare been unable to ascertain how much of 
the "blue rock" belongs to the Rotten Limestone, and how mueh, if any, to the 
Tombigbee Sand Group, which the dark micaceous material seen at Breuton's 
contract resembles exceedingly. On Parmeechee Creek, 8. 3d, T. 2, R, 6 £., 
there is an outcrop of very micaceous, sandy marl, the shells of which (refj 
imperfectly preserved) seem to place it within the Ripley group; between 
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which and the Rotten Limestone there appears to be a zonei>f traoaitio]}, oliar> 
acterized, aiaoDg others, by the frequent occurrence of hard ledges of conglo- 
merated shells, and of Baculites giffoa; while having some shells in common 
with both groups. Outcrops of this character on the upper Hatchie and on 
Old Town Creek, will be described under the head of the Ripley group 
(irl34.) 

Near (W. and X. W. of ) Danville, Tishomingo county, bald prairies are said 
to occur. The occurrence of the white "joint clay" at Polk's cut has been 
menticned (IT 110, Sec 7.) 

119. At Boone's cut, S. 16, T. 5, U. 7 E., on the Mobile & Ohio R. R. (about 
3 miles N. W. of Beyer's mill — •[111) a section of about 60 feet ii> obtained in 
the cuts and branches. In the cuts, the white, calcareous "joint clay,'* teeming 
with Qryphaea miibaUUs^ is underlaid by "blue rock," but there is no stratifica- 
tion line between ; the "joint clay" conforms to the surface of tJte hills, and 
every stage of transition from the one to the other may be traced, showing that 
the difference in aspect is owing to atm: spheric influences. Still further down- 
ward, the "blue rock" passes over into a blue, micaceous, non-eflervcscent sand 
similar to that on Okalilly (^112). Such, probably, on a larger sciile, is Uie 
succession of strata in the deep wells mentioned in R. 6 K. — A few miles W. of 
Boone's cut, bold prairie hilUops a{)pear, with abundance of shells. 

At Mr. William Yates', 8. 11, T. 6, R. 6 E., baM prairie spots arc common, 
and clusters of Orypkaeae cemented by calcareous sand (similar to that of the 
iijtper stratum on Okalilly — ^112) were taken out of his well. 

Both the localities just mentioned are on the eastern edge of the Rotten 
Limestone re^on. Due W. of it, near Blackland, the characteristic ix)ck appears 
abundantly in the beds of the creeks, and thence constantly on the road to Gar- 
roUville ; good exposures occur on Twenty mile Creek. 

120. Due E. of Blackland there rises a high ridge, on the summit and in the 
ravines of which, the marl of the Ripley group appears, with its characteristic 
fossils. 

In T. 6, R. 5 E., Tippah county, the dividing ridge between the waters of 
the Hatchie and Tallahatchie, and those of the Tombigbee, also forms the line 
between thtt Rotten Limestone and the Ripley Group; the former, or its equiv- 
alents, crop out with firequoncy on the creeks of the S. E. slope, especially on 
the main Tishomingo, and on Yoonaby Creek. On the hills in which these 
creeks head, there are namerous "bald prairie spots," on which Exogyra and 
Oryphaeae are lying about 

A bluff on Tishomingo Creek, near Mr. J. H. Kenn:dy*s, S. 14, T. 6, R. 5 
£., affords a remarkably fine opportunity for stqdy ; similar exposures are 
foimd on the creek for several miles. — The bluff is abou( GO feet high ; a blu- 
ish, soft, somewhat sandy marl, the uppermost 8 feet of which consist of a ma- 
terial rather more clayey than the rest, of a yellowish tint, and very similar to 
the Rotten Limestone of the hilltops. Among its fossils, whk;h are numerous 
and well preserved, are Exogyra costata^ Qryphaea mutahilis and oonvexa, (jincuT' 
vaf)f Ostrea falcata, 0. creiaceaft Anomia argenteaf, Flacuna scabrOf 
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SSteninitdla mueroruxta, Baculiies gigaa ; numeroua small ^toc^rami.^-^oi &r 
from (N. W. of) diis locsblity there is a well (Nelson's) 330 feet deep. Wells 
decrease in depth pretty regularly from here eastward to Carrollville, owing, 
however, not only to the dip of ihe strata, hut also to the descent from the 
ridges on which these wells are situated. Lower down, Tishomingo Creek 
shows outcrops of the common Rotten Limestone, while the same material seen 
at the hluflf near Kennedy's, crops out on the Yoonaby, on S. 10, T. 7, R. 5 E. 
The occurrence of the Ratten Limestone at Q-untown Station, M. &• C. R. R, 
has been mentioned. 

121. It would be tedious to enumerate the numerous localities at which tho 
rock crops out on the territory laid down on the map, since each one is little 
ihorc than a repetition of the other. N. of Old Town Creek, Pontotoc county, 
prairie occurs onl}' locally.'in limitel patches ; S. of the stream mentioned wo 
find the ^'Chickasaw 0:d Fields," called so probably from their resembling a 
clearing ; they are nothing more than small prairies, in which the Rotten Lime- 
stone lies very near th? surface, so as to le at times touched by the plow, while 
the rain-water also cnts its channels "in to it. Their soil is black, or whitish 
where the rock itself forms a largo quotum of it, and very fertile ; but that 
which results from its intermixture with the yellow soil of the adjoining, gently 
undulating uplands — "mahogany soil"— is preferred as being safer. Still further 
S , on the Coonewar, Cliiwapi and Tallabinela, tho regular prairies sot in, with 
their 6 to 10 foot stratum of yellow clay overlying the Rotten Limestone; while 
the beds of the creeks usually cut into the latter. In Pontotoc county, the 
western line of the Rotten Limestone region is generally pretty distinctly 
marked by the steep slope of the Pontotoc Ridge, on whose summit the strata 
of the Ripley group appear. Thus, on the road from Tardyville to EUistown, 
a mile W. of the latter place ; on the Reiland and Camargo road, immediately 
W. of the ci*ossing of the E. fork of Tallabinela Creek ; on the Okiilona and 
Coffeeville road, at the crossing of Chuckatonche Creek- W. of the points men- 
tioned, the country becomes hilly, dark tinted Orange Sand sets in, and bald 
hilltops on which the material is sandy, with fossils of the Ripley group, are 
seen. 

122. The Pontotoc Ridge terminates, or at least, loses its peculiar character 
between the Houlka and Chuckatonche, N. E. of Houston. At Houston, and 
£. and S. E. of the same, the cretaceous material struck in the wells is litholo- 
gically intermediate between the micaceous Owl Creek (Ripley Group) marl and 
the Rotten Limestone, and its fossils likewise indic&te an intermediate position ; 
for while the leading shells of fioth groups appear to be wanting, it does contain 
some of th e fossils of each. At Houston, immediately on the edga of the Flat- 
woods; this stratum (as ascerUuned in wells) is about 100 feet in thickness, 
being underlaid by water-bearing sand. At Sparta, S. E. of Hottston, the same 
stratum is struck in shallow wells, and cisterns, but in deep wells no water is 
found at any depth less than 300, and S. of Sparta, 1000 feet is no uncommon 
depth. Sparta is probably on the eastern edge of the transition stratum in 
question, for eastward of the place (around which, as at Houston, the country 
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is but slightly undolatii g) there is m gmdual sscenl ; we first strike serenl 
small Omnge Sand ridges, then ascend a high one, on which Clear Spring P. 0., 
(Dr. Kilgore's) is situated, and which diyides the waters of the Hoqlka and 
Ghuckatonche from those of the Tibby.—The general section of the cretaoeoos 
formation in this latitude (Fig. 2 of Tab. I.) will convey a better idea of the 
general structure of the country, than could be given in words. It was neces- 
sary, of course, to exaggerate the dips and eleyations in this profile ; hence the 
prairies, which to the eye seem level, here i^ipear as a slope. 

123. The western slope of Kilgore's ridge is thickly covered with Orange 
Sand, so that wdls 70 to 80 feet deep are dug in the same, yielding freestone 
water. But as we ^iproach the eastern slope, we observe on the killsides a 
terrace gradually ascending, on top of which the Orange Sand appears thinner 
and finally disappears on the crest, on which, as well as on the eastern slope 
itself^ to its foot, large patches of bald prairie, strewn with Ezogyra and Qry^ 
phaeae, Ostrea falcata and Flacuna scabrOf are of constant occurrence ; they 
are frequently destitute of any soil whatsoever, appearing at a distanee liloi 
fields of snow.— This ridge preserves its 8. £. and N. W. course, terminating 
at the S., where the Ghuckatonche and Tibby meet; northwestward from Kil- 
gore's, it may be ixposd up to Houston, skirting on the W. a gently undulating 
tract of oak uplands. Cretaceous outcrops are abundant on its crest and eastern 
slope up to where Reed Creek breaks through it, in the N. £, comer of T« 
15, B. 3 E.; beyond, few are to be seen — ^the ridge becomes lower, and temi- 
nates in the Flatwoods N. W. of Houston.— On the eastern summit of this 
ridge, a weU has been bored by Mr. William T. Dexter, a 16^ T. 16, R. 4E., 
in which at about 500 feet he passed through the Rotten Limestone into ledges 
of hard rock alternating with water-bearing beds of loose micaceous sand with 
shells — ^probably of the TomUgbee Sand group. Similar beds continued op to 
650 feet, several streams of water being struck, but without raising the water 
higher than 15Q feet from the surfece. When last heard of, the w^U remained 
at the above depth, but will, it is to be hoped, be further pursued, since accord- 
ing to the wells at Aberdeen, water would probably rise to within available dis- 
tance of the surfece, whenever the beds corresponding to those which sapply 
the Aberdeen wells should be reached, at 800 to 850 feet This well is of some 
interest, as fi:om its location on the highest point of the outcropping stratum, it 
is likely to afford reliaUe data in relation to its total thickness. 

12L The prairies on the eastern slope oi this ridge form part of the western 
branch of the prairie belt Fbich, beginning in S. £. Pontotoc, as above meb- 
tioned, extends its main body, (with sooUoped tdges, and an avenge width of 
about five miles) to the southward, between the Chuekatonche and Tombigbee-— 
between whose waters it ferms a dividmg plateau— to Tibby Creek. The sur- 
fece of the prairie has a gradual ascent towards the east, as may be perceived in 
the hi^ hills and bluffs which skirt the Tombigbee on the W« side, and whose, 
highest points, generally speaking; are nearly on a level with the surfece of the 
prairie. The western branch, (or rather periiaps suocesaon of patches), which 
ISiTCS the mun body below Okalona, after crossing the Ghuckatonche and 
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Houlka, rejoins the main body on the Oka Tibbj, below Falo Alto, on the May- 
hew Prairie. South of the latter creek, the prairies, are distributed rather irregu- 
larly oTer the surfiwe of the cretaceous territory, yet on the whole retain their 
character of dividing plateaux, between the Noxubee and Tombigbee, and the 
several confluents of these streams. They are largly interspersed with gently 
undulating uplands, whose soil is generally greatly inferior in native fertility to 
the prairie, and of a totally different character. It is on the outskirts^ in 
these wooded portions, and on the streams, not in the prairie proper, that 
the Rotten Limestone most frequently crops out, forming *'bald prairie spots." 
Li all the larger bodies of pndrie, the r^ck is covered with a stratum of heavy, 
pale yellow clay containing small round ferruginous concretions ; on whose 
surfiice, by the addition of vegetable matter, the black prairie soil is formed, to 
the depth of 12 to 18 inches. The thickness of this clay stratum varies greatly 
— ^from 2 to 10, on the average about 5 to 7 feet. 

125. That under these circimistanees, both springs and sipe-wells 
cannot, as a general thing, exist in the prairies, may be readily 
imagined. The streams, while flooded during the mny season 
and in fact, at every heavy rain, are dry during the greater portion 
of the year, unless indeed, like the Houlka, Tibby and Noxubee, 
their supply derives from beyond the prairie region. Hence the 
vast importance which the boring of deep, and partly artesian, 
wells has acquired in this region. Where these have not been 
obtained, cisterns are in general use, which are excavated into the 
Rotten Limestone, without any cement being required to make 
them hold water ; for the rock is suflBciently impervious for all 
practical purposes. 

126. Fossils of the Rotten Luiestone. — ^The larger streams, 
as may be supposed, have mostly excavated their channels into the 
Rotten Limestone, which appears at every tarn, in localities too 
numerous to be mentioned, not only on the immediate banks, but 
frequently also on bluffs at some distance from the channelF, whose 
summits arc on a level with the prairie. The Noxubee River at 
Macon flows in a deep channel in the Rotten Limestone; the Houlka, 
Chuckatonche, Tibby, Scooba, and others, exhibit the same phe- 
nomena with frequency, and one outcrop is very nearly a copy of 
every other. 

The shells most commonly found have been mentioned above (ITllB), besides 
which, Chryphaea vomers Ostreaplumosa, 0, cretacea, Anomia argentea, Flicatula 
urticosaj a Lima (resembling Gtenoides acutiUneata OoN.) and two species of 
Pectm, flat, and finely ruled ; together with shark's teeth, are among the more 
common. 

R— 6 
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In Noxubee and Kemper, howerer, there is one stratum peculiarly rich in 
fi)6si]s, and containing them chiefly as nuclei much harder than the mass of the 
it)ck and therefore in the best condition to be washed out, unharmed, by raius 
and streams. The mass of this stratum is rather more clayey, and softer, than 
IS usually the case — as may be perceiTcd at an extensive exposure on a hillside 
B. of Wahalak Creek, where a stratum of gray calcareous clay, about 15 feet 
thick, is over and underlaid by the common Rotten Limestone. This clay 
stratum contains a fauna rather different from that usually found in the latter, 
approaching somewhat, in character, to those of the gray clay overlying the 
limestone of the Ripley GroupCt^ 137); and the same as collected by L. Harper 
and myself in 1855, on the bald prairies S. W. of Macon. It is characterized by 
the comparative scarcity of the usual oysters, (except Ostrea falcata which is 
very abundant), the absence of Janira 5-costata and the presence of numerous 
univalves. Natica petrosa, Natica sp., Pyrida trocldformisj P, Iticliardsoni, 
and several other species of Pyru?aand Fasus, Pterocera sp., several liosteUa- 
riae, Voluta cancellaria, Cerithium nodosum^ Scdlaria SiUimanni^ Actaeon 
{Bullopais f) 2 sp. This great prevalence of univalves is very unusual, as is 
that of the bivalves whose nuclei are abundant here, viz : Crassatella, 2 sp.. 
CucuUaea vulgaris^ C> ungida, Nucula^ 2sp., Cardiums^.j Liicinas^, Sol en, 
Idlinay AstaHe? sp., Clavagdlideae, Ilamidus Onyx ; and others. Besides the 
shells already mentioned, Placinia ,9cahraj Plicatula urticosa ?, Anomia sp., 
Ostrea pleuTnosa , cretacea ?, and two other small undetermined sp. ; Qn/plmeo 
convexa, Pitcher i, Exogyra costatOy IcMyosarcnlite^s cor-nutus, I. I on' en fits, J. 
quadranguIariSf Nautilus Dekayi, Ilamites torquatus, TurlinoUa sp., teeth 
and vertebrfe of Jlfo5rt5aiirM5, teeth of Otodns aj^yendtcuJaffi^ Cor ax api)endicula- 
tiia and Carcliarias, were found here. 

The abundance and variety of fossils occurring in this locality, and no less 
the great prevalence of univalves, are very unusual in the Rotten Limestone of 
Mississippi. Unfortunately, with the exception of the oysters, little more than 
the interior cast of the fossils is usually preserved in this stratum, rendering 
identification difficult. In Alabama, according to Tuomey, this group of fossils 
is rather more commonly found. In the collection of the Alabama Survey at 
Tuscaloosa, there are several nuclei from the Rotten Limestone, of a Cardium 
closely resembling, if not identical with, Cardium SpillmanI, Con. It is 
observable at first sight, that the facies of the fauna of this stratum approaches 
very closely to that of the uppermost clay stratum of the Ripley Group (Tl33, 
137) ; although a close examination may demonstrate the species to be represen- 
tative only, and not identical. 

127. The Radiolites {R, Ai^nesii and undidatus), though a very striking 
palaeontological feature, are by no means common, and being a conspicuous 
fossil, those specimens which had been washed out of the rock on the bald 
prairies, early found their way to cabinets and private mantels — ^which is the 
only source fi'om which I have as yet obtained them. The Ichtyosarculites^ 
likewise, are rare. 
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Very perfect impressions of fish have been found in seyeral localities, mostly 
in digging cisterns ; as at Canuu^o, Palo Alto, and Okalona. I have never been 
so fortunate as to obtain even a fragment of one. 

Irregular, rounded nodules of iron pyrites, of a radiated structure, called 
"Sulphur Balls," are common throughout the Botten Limestone, and sometimes 
cause considerable difficulty in boring wells, on account of their hardness, and 
tendency to divert the auger from the vertical. 

rv. THE RIPLEY GROUP. 

128. The surface of the territory occupied by this, the upper- 
most stage of the Cretaceous in Mississippi, is generally hilly, and 
to a great extent, thickly covered with the strata of the Orange 
Sand, which have filled up the gaps occasioned by fracture or de- 
nudation in the ridges formed by the upheaved strata of the group. 
Small prairie spots are met with in many localities, but usually on 
or around isolated hilltops or ridges, where some soft calcareous 
stratum has approached the surface. On these "bald prairie hill- 
tops," we often find in abundance the Exogyra costata and Gry- 
phaea mutahilis (G. convexa is less common), but associated with 
them are always nuclei, at least, of fossils characteristic of this 
group. 

There are two materials especially, which in their various modi- 
fications, compose the strata of this group, viz : hard crystalline 
limestone, more or less sandy and glauconitic, which forms the 
highest strata ; and bluish micaceous marls, more or less sandy, 
and often interstratiiied with subordinate ledges of &andy limestone, 
which latter become less and less frequent as we descend in the 
series towards the strata forming a palieontological as well as 
lithological transition into the Rotten Limestone. 

Li the uppermost, hard varieties of the limestone, the substance of the shell 
of fossils is generally replaced by crystallized, transparent calcareous spar, 
which often forms specimens of great beauty and perfection. Lower down, we 
often find hard nuclei, while the substance of the shell is soft and fnable crys- 
talline matter, or at times, is altogether wanting, so as to leave the nucleus 
either loose, or fixed at some point, standing fi%e within the hollow space. In 
the marls, on the contrary, the preservation of the substance of the shells is 
very perfect, since it has not been replaced by any extraneous matter, but sim- 
ply tendered friable by the decay of the animal glue. It generaUy exhibits, 
therefore, not only the finest details of structure, both external and internal, 
but even the iridescence of the mother-of-pearl is often beautifidly preserved, 
80 that the observer at first findb it difficult to convince himself that the beds 
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4iefore faim liavc not, at a comparatively recent period, formed the sea-beach.''' 

129. In entering upon the territory of this formation from the 
west side (on which, in S. Tippah, Pontotoc, and N. Chickasaw, it 
itj "bordered by the flatwoods), there is a very striking change in the 
aspect of tlie country, which suddenly becomes hilly and broken, 
the hillsides coming down steeply into the valleys, and exhibiting 
-outcrops of hard limestone, while the surface is covered with deep- 
tinted Orange Sand. 

Springs become abundant, and the growth of vigorous Black 
and Spanish ("Bed") Oak and Hickory, intermixed with lime-loving 
h'ces like the Poplar {Liriodendron), Walnut, Butternut, Linn, 
Umbrella Tree {Magnolia auricxilaia) and Locust on the hills, and 
t>f the Sycamore, Honey Locust, Wild Plum and Red Bud in the 
•\*alleys, indicates the cliangc of soil. In some portions of Ponto- 
toc count}', tlicrc is a pi-etty regular rise as we advance eastward 
from the flatwood??, the limestone strata, which at first were at the 
foot, gradually ascending to tlic top of the hills of the Pontotoc 
Sidge, until a sudden descent brings us down to the level territory 
of the Rotten Limestone, at the E. foot of the ridge. Such is the 
«ase on the road from Rocky Ford via Tardy ville to Ellistown, 
and on the Tocapola aud Camargo road via Redland. The out- 
cropping ledges of rock there form the crest of the ridge, which 
runs parallel to the strike of the stratum. 

130. The geological structure is not, however, always as simple as in the case 
jHst mentioned. Commonly, the rock strata faU far short of reaching the east- 
ern summit of the ridg-c ; and the hiUs, lower, and less distinctly co-ordinated 

♦See also T. A. Conrad ''On a group of cretaceous fossil shells, found in Tip- 
pah c&unti/y Miss,f wiUi descriptions of fifty'six new species." Jour. Acad. Nat. 
Sc. Phila., n. s., Vol. 3, ^323, ff.— Some of the fossils of the crystaUine lime- 
stone were observed by L, Harper at Ripley, in 1855, but were by him accounted 
H«rtiary. Others were collected previously by Prof Wailes, on the bald hilltops 
^o€ Pontotoc. In spring 1856, 1 explored Uie territory, and collected the fossils 
-of the Ripley Group from the town of Pontotoc to the Tennessee line, and in 
autumn of the same year, its southern portion, from Pontotoc to Houston. 
«^Upon my information regarding these localities, Dr. William Spillman, of 
Oolumbus (whose splendid collection of fossils Ax)m the lower stages of the 
Cretaceous has already been mentioned), visited the Owl Creek locality in 
November 1856, and brought back a fine collection of its fossils ; which he 
subsequently submitted to Mr. Conrad for dcscriptiou, there being then no 
prospect of anything being done with the collections of the Geological Survey. 
Xjrreat credit is due to Dr. S. for the energy and enthusiasm with which he has 
ibr years persued, during all his leisure hours, the study of the cretaceous 
formation of Mississippi. With the exception of a single locality (Kindrick's 
mill, visited by mo in spring 1858), all ♦^'^ observations recorded here concern- 
ing this formation, arc derived from n y flelrl notes of spring and autumn 1856. 
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into a ridge, arc formed by the marl strata underlying the rock, c^ped usually 
by the Orange Sand. Such is the case in Tippah, in middle Pontotoc, and in 
Chickasaw county, N. E. of Ilouston. The Pontotoc Hidgc is therefore, in fact, 
rather a belt of ridgy land, which is in several instances (Chiwapa, Chuckatonche) 
traversed by streams, though more commonly, it forms a "dividej'* between the 
waters of the Tombigbce and Hatchie on one side, and those of the Tallahatchie, 
Loosha-Scoona and Yallabusha on the otiier. 
Interstratified with the blue maris, and in some instances repla. 
• eing them entirely, we find strata consisting of sandy limestone of 
varioQS degrees of induration within its own mass, so that tbe 
action of water wears it into fanciful, oft^n perforated forms, . 
which have obtained for it from the inhabitants the names of "bored 
limestone" and ''horse-bone limestone/^ It abounds in fossils, 
which are, however, generally preserved as nuclei only. 

131. Localities of the Ripley Qnmp. — The most northerly outcrop which 
I know to exist, occurs near Jonesboro, on S. 11, T. 2, R. 4 £., Tippah ooun^. . 
Here we find outcropping on the sides of a small vaUey, a ledge 12 to 15 incbeB 
thick, of hard crystalline limestone, somewhat sandy, with grains of greenflaail 
interspersed. Its weathered surfiu:e is covered with projecting fragmestacf 
shells, chiefly of a large Tarritella (allied to T, Baiiga D'Obb., and different from* 
T, Tlppana Con. of Owl Creek), of Gryphaea vomer ^ a large Venericardia with 
flat radial costse, and claws of a Callianassa. This rock is so hard that it has 
been used' for millstones ; a fine chalybeate spring issues from beneath the ledge. 
A soft ferruginous variety of it, into which it shows occasional transitions, is 
said to crop out on Muddy Creek, due W. of the locality mentioned, while half 
a mUe E. of it, the soil shell marl was found in wells. 

At Mr. Wilhites, S. 27, T. 2, R. 4 E., a well was dug on a hill, at the foot of 
which the blue Owl Creek marl, with numerous fossils, crops out. The section 
thus obtained is as follows : 



I 
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(Sec. U.) 
SECTION OP STRATA IN WILHITE'S WELL, TIPPAH COUNTY. 
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CHABACTEK OF STRATA. 


g 


. • • • 

• . . • 

• • • * 


18 


Claj and Orange Sand. 


6 


t t 
+ t 
t + 


18 


Dark colored micaceous marl with Owl Creek fossils. 


4 


1 1 1 


3| 


Bored limestone with shells ; Turritdla and Bactdites. 


3 
2 

1 





3 


Gravel and sand, with lumps of hard blue limestone. 




33 


Coarse siliceous sand, loosely cemented by lime, with 
difflntegrated shells. 



The HnriieUa in No. 3, is the same as that in the limestone near Jonesboro'. 
At RuckersTille, the efferveacent shell marl is found in the wells. 
At Eindrick's old mill, on Muddy Creek, S. 9, T. 3, R. 4 E., wc obtain the 
following section : 

(No. 12.) 

SECTION AT KINDRICK'S MILL, TIPPAH COUNTY. 





• 


s 


CHARACTEK OF STRATA. 


• 

g 
4 


• 


25 




Yellow Sand, ill stratified. Orange Sand; or 
lignitic ? 


— — 


1 


6 


Turritella limestone, with Qrypliaea vomer, Ostrea 
crmulataf Callianassa, Baxndites, Otodusappen- 
dictdatus. 


3 
2 


• • 

• • 

• • 


2 




Coarse glauconitic sand with disintegrated shells. 
No. 3 of Sec. 13. 




20 




Dark micaceous marl with Owl Creek fossils, 
among which Scaphttes Conradt, Baculites Tip- 
paensis, Crassatella Ripleyana, Nucvla percrassa 
Dosinia densata, Ctenoides acutilineata, Meretrix 
Tippana, Legumen dlipticus, Siliquaria hipli- 
cata; numerous univalves. 


1 



Stratum No. 3 contains, besides the laige Turritella already mentioned, a 
smaller species with two acute revolving costso, found also at Ripley, and on 
King's Creek. 
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From this S. to Ripley, the Owl Greek marl is frequently found outcropping 
in the branches tributary to the Hatchie, and in most wells. At Braddock's, 8. 
21, T. 3, B. 4 K, on Walnut Creek, the marl crops out without the overlying 
limestone ; its thickness, as ascertained in wells, close at hand, is 18 feet — it 
is underlaid by yellow, water-bearing sand. 

132. In the neighborhood of Ripley, there are numerous outcrops ; the 
wells, also, have rendered the formation more accessible to study than is the 
case elsewhere. The general features of the outcrops may best be studied at 
an exposure in the S. portion of the town, at a bluff on the S. side of Tippah 
Creek, where we obtain the following section : 

(Sec. 13.) 

SECTION ON TIPPAH CREEK AT RIPLEY, TIPPAH COUNTY. 





FEET. 

1 


INCHES 


GHABACTKB OF STRATA. 


6 


-\-\- 
-\-\- 

~i~i~ 


26 




Concretionary (''bored")Lim estone, with hard and 
soft ledges alternating; containing (sparingly) 
Exogyra costata, and numerous other, imper- 
fectly preserved shells, mostly nuclei ; through- 
out, in great abundance, a CerioporOf which in 
the lowest, hardest ledges is associated with 
Turritdlae and OrypJuiea vomer. 


4 




1 1 




Coarse ^uconitic sand with disintegrated shells. 


3 


• • 


3 


Seam of yellow, non-fossiliferous sand, 2| 


t t 


3 




Micaceous marl (Owl Creek) with Baaditea^ 
Legumen and Stliquaria. 


1 



Stratum No. 4 of this section is extremely variable, being frequently represen- 
ted by a soft yellowish- white, calcareous sand, often associated with a soft yellow 
limestone, teeming with corals ( Ceriopara) and containing casts of shells with 
loose nuclei (if 128). It may be studied to advantage in several outcrops £. of 
Ripley, among others, at the bluff above the crossing of Owl Creek on the Ripley 
and Jacinto road. In several of these, as well as in others S. of Ripley on the 
Pontotoc road, it may be seen overlaid by a black micaceous material, more or 
less clayey, and containing a few poorly preserved shells. 

The locality on Owl Creek, 3 miles N. E. of Ripley, on S. 7, T. 4, R. 4, (first 
visited by me in May 1856) where Dr. Spillman's fossils were obtained, forms 
part of the bluff mentioned above, which contains on the west side of Owl 
Creek for several miles; at the point mentioned it affords the following 
section : 
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(Sec. 14.) 
SECTION OF OWL CREEK BLUFF, NEAR RIPLEY. 



■ 


• 

1 


CHABACTRR OF STRA.TA. 


• 

g 
2 

1 


-l-l- 


25 


ConcretioDary limestone, with Etogyra costata, 
Ceriopora and Turritella. Same as No. 4 of 
preceding section, and No. 3 of Sec. 12. 




20 


Dark, bluish, micaceous marl, more or less clayey 
in its different portions, containing numerous fossils, 
whose shells retain their natural iridescence. 



The uppermost 2 feet of the lower stratum, is particularly rich in bivalves, 
mainly Nuctda percraasat Crassatdla Bipleyana, Meretrix Tij^pcaMt and Dosinia 
densatay which frequently occur with botii valves still in juxti^Msiticn. Lower 
down Baculites are very abundant ; they sometimes form beds 6 to 8 inches in 
thickness and several yards in length, which when broken up, exhibit a dazzling 
play of intense rain-bow tints. 

Most of the fossils mentioned in the catalogue given below (excepting those 
marked with an asterisk) occur in this locality and are in the collection of the 
Survey ; many of them being thus &r undetermined. Outcrops corresponding 
to different portions of the sections just given, occur W. of Ripley for 2% miles, 
when (on S. 28, T. 4, R. 3 E.), the soft yellow limestone disappears under the 
gray clays of the Lignitic, which also overlie it in the nortiiern portion of the 
town of Ripley. The entire thickness of the calcareous strata overlying the 
waterl:earing sands, as ascertained in wells, is about 60 feet 

133. In S. Tippah, the same strata ciop out on all the tributaries of the 
Tallahatchie, E. of the line given on the map. One outcrop of the blue marl, at 
Col. Berry's, S. 4, T. 6, R. 4 E., is peculiarly rich in univalves, comprising many 
species not found on Owl Creek. The most common are Turritella Tippana 
and Addeta leioderma ; a large, beautifiiUy sculptured species of Pyrulay and 
ludida perlata also occur. 

On S. 23, T. 5, R. 4 E., at a church near Mr. Stubbs' place, there is an isola- 
ted cretaceous hill, surrounded on all sides by deep Orange Sand wells. At 
§us spot, in a ravine, the following section obtains : 
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(Sec. 15.) 

SECTION OP AN ISOLATED CRETACEOUS HILL NEAR THE 
MEETING-HOUSE ON S. 23, T. 6, R. E., TIPPAH COUNTY. 





« 


OQ 

§ 


CUABACTEB OF STRATA. 


d 
5 




20 




Tellowish-gray, calcftreous clay, with veins of lime, 
and containing "Exogyra costata. 




,- — 


# 




~i~i~ 


20 




"Bored Limestone," with Ammonites placenia^ 
Cucullaea capax, (7. MticonensiSf Tngonia. 


4 
3 


-T-T- 






10 


Coarse glauconitic sand, with disintegrated shells. 




2 
12 




Black laminated clay, with veins of the aboye sand. 


2 






Z|Z|Z 




Soft ferruginous limestone, similar to that ^nd 
E. of Ripley. 


1 



Here, as in Pontotoc and Chickasaw, gray calcareous day takes the place of 
the black micaceous sand which usually overiies the limestone in Tippah (f 123) 
134. While in Pontotoc county, as has been mentioned, the rocks of the Ripley 
Group reach the western border of the Rotten Limestone, the same is not the 
case in Tippah, except in the extreme S. K, on the Pontotoc Mne. Two fossili- 
ferous outcrops only are known to me, on the E. fbrk of Hatchie ; and it Is 
doubtful whether these do not assimilate more closely to the Rotten Limestone 
than to the Ripley Group. In N. Tippah, the calcareous strata occupy only a 
a narrow belt (3 to 4 miles), W. of the line between ranges 4 and 5, E., while on 
the W. fork, and main Hatchie below the junction, a black, fetid lignitic clay, 
interstratified with gray and greenish sand, forms the bluffs ; and also the base 
of the hills, which are very high and thickly capped with Orange Sand, and 
largely timbered with pine, which is wanting on the territory of the calcareous 
strata. — Outcrops of this black clay, interstratified with sand, and greatly 
resembling, at times, the materials of the Eutaw Group, appear on the main 
Hatchie in S. 5, T. 2, R. 6 E., and in other localities lower down ; on S 31, T. 
2, R. 5 E., near Walker's mill ; on a branch of Hatchie on S. 16, T. 6, R. 5 E., 
and other points in this region, where it is very generally struck in wells. 
These prove, however, that its sur&ce also has suffered great denudation before 
the deposition of the Orange Sand, for frequently, wells 70 to 80 feet deep do 
»ot reach the black clay, when on adjoining Anns, at the same level, it is near 
the surface. 

Near a bridge on E. Hatchie, in N. E. ^, T. 3, R. 5 E., there is an ontorop 
azhil^ting a black, very micaceous, sandy clay, nan-effervescent, and with ii 
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tinct impressions of fossils. Neyertheless, Turritella Tippana was recognized, 
also a Nucula^ Yenericardia, Gytherea ? and Tellina ? — Near Kellum's mill| on 
E. Hatchie, on a creek, S. 25, T. 3, R. 5 E., there is a bluff in which about 20 
feet of cretaceous strata are exposed, the upper portion being blue micaceous 
marl, containing the Owl Creek fossils, the lower more sandy and containing 
concretions rich in fossils of a character somewhat different ; among them 
Baadites gigas^ and a beautiful Pterocera with winged thorns of enormous 
length as compared with the body of the shell. This lower stratum greatly 
resembles, in character, that found outcropping on Parmeechee (^^^118). E. of 
this locality, in the Dry Creek region, near Jumpertown, shell marls are found in 
weUs, whose palseontogical character I have not ascertained ; they crop out on 
the summit of the ridges \V. of Blackland (see If 120) and resemble the Owl 
Creek marl, but are very poor in fossils. They appear to form the transition 
from the Ripley Group to the Rotten Limestone. The same is probably true of 
an outcrop on the head of Old Town Creek, at the E. foot of the Pontotoc 
Ridge, on S. 16, T. 8, R. 4 E. 

135. The ridges S. of Wilhite's Creek, in Tippah, in the S. portion of T. 6, 
R. 4. K, known as " The Buncombes," may be considered as the N. end of the 
Pontotoc Ridge proper. The general geological character of this ridge has 
already been described; from the Tippah line to its termination N. E. of 
Houston, its hillsides and ravines exhibit numerous outcrops, both of " bored 
limestone" and of Uue marl, generally interstratified with irregular limestone 
ledges, and containing the leading fossils of the Owl Creek marl, with many 
local variations and additions. While in some localities the uppermost limestone 
retains the great hardness of the Turritella limestone of Tippah (as on 
Labatubby, S. 36, T. 8 R. 2, where it appears in a solid ledge about 30 feet in 
thickness, and Mr. DaggetVs, S. 32, T. 10, R. 36>-both on the edge of the 
Flatwoods), at others it appears as a yeUowish white, sandy, soft calcareous 
mass, which very frequently forms the bald prairie hilltops of the Ridge. 
Characteristic outcrops of this material may be seen at the mouth, and in 
numerous spots along the bluff of King's Creek, and of Okonatyhatchie ; as also 
near Redland, overlying the bored limestone, into which it shows fuequent 
transitions, by partial induration within its mass. 

136. Where soft strata intervene between beds of rock comparatively solid, 
the soft stratum is sometimes washed away, so as to form caves, etc. Thus, on 
S. 25, T. 7, R. 2 E., a branch of King's Creek flows out of a cave between two 
beds of sandy limestone, and is spanned, 15 yards from the mouth of the cave, 
by a natural bridge 18 feet long, and about 5 above the level of the branch ; it is 
14 feet wide at one end, 5 at the other, and the ledge 2 to 2^^ feet thick. The 
cave at its mouth is about 9 feet wide by 6 h^, but rapidly contracts, so as to 
become little more than a channel for the water ; then again it expands into a 
long chamber of about the dimensions at the mouth, whose roof is covered with 
short stalactites. Subsequently it contracts again, forks, and cannot be followed 
up for more than about 120 yards, winding about, but generally in a S.S. W. 
directioa. About 70 yards 8. E, from the mouth of the cave, there are sevwal 
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sink-holes, which lead down into the saUerranean channel probably of the same 
staratnm.* 

Similarly, on S. 36, T. 6, R. 4 £., near Parson Montgomery's place, there is a 
natural tunnel, about 26 yards long by 4 to 5 feet high and 3 to 7 yards wide ; 
under a ridge. Several small caves and sink-holes exist in the neighborhood. 
Near the tunnel there is a fine outcrop of blue marl interstratified with indurate 
ledges ; among the fossils found here is Ttigonia thoracica ; an Ostrea resembling 
O.faloata in shape, but 6 inches long; Ammonites placenta ^ and nuclei of a 
very large Cuctdlciea (C Maconensis, Con ?). 

137. Phenomena similar to these, and those already mentioned as occurring 
in Tippah county, on the territory of this fonnation, characterize, more or less, 
the whole of the Pontotoc Hidge, save where (as for instance, in a large portion 
of T. 9, R 3 E., and also of T. 11, R. 4 E.) the Orange Sand overlies so thickly 
as to allow of traces only of the cretaceous formation being observed, in the deep 
hollows, and in springs with limy water at the foot of the ridges — there being 
also, freestone wells 40 to 50 feet deep. The bored limestone which crops out on 
the hiUsides E. of Rcdiand, in S. Pontotoc, and that seen E. of Houlka P. 0., 
in N. Chickasaw (e. g, on SS. 4 and 35, T. 12, R. 3 E.) is undistinguishable in 
all respects from that of S. Tippah. The &ce of the country, timber, etc., is also 
strikingly similar, the chief dififcrences being caused by the more frequent 
recurrence of bald hilltops, exhibiting the white calcareous sand mentioned 
above (^135), and of ridges characterized by an excessively heavy soil bearing 
the Black Jack Oak, and popularly termed '* beeswax hommocks." These 
hilltops are usually caused by the gray calcareous clay which, as has been 
stated, frequently overlies the limestone (as weU as, of course, its representative, 
the whitish calcareous sand) in Pontotoc and Chickasaw ; and on them we 
generally find strewn about, numerous dark colored, hard, smooth nuclei of 
sheUs of the Ripley group, together with white concretions of carbonate of 
lime. The position of the gray clay stratum (also found near Stubbs' ; 1133, 
No. 5 of Sec 15) may be observed e. g, at an outcrop about a mile S. of the 
town of Pontotoc, on the Houston road, where a stratum of about 3 feet of this 
clay, teeming with black nuclei, overlies an outcrop of the "horsebone limestone" 
filled with Exogyra costata and Qryphaea mutahilis. The same material is seen 
on S. 34, T. 12, R. 3 E., Chickasaw county ; it is here overlaid by a thin sheet of 
soft gray laminated limestone, and is poor in fossils. 

138. Ammonites placenta J about a foot in diameter, together with a Cossidulus {/) 
is very common in some portions of the Ridge, where hard limestone crops out ; 
as on the heads of Okonatyhatchie, and of King's Creek. On the S. bluff of the 
latter stratum, there are fine localities for fossils ; as at the place of John 
Herring, Esq., S. 17, T. 8. R. 2 E., and a few miles above, on S. 29, T. 7, R. 3 p:. 
In both these localities, most of the fossils of tjie Owl Creek marl arc found, 
imbedded in a loose, peroxidized glauconitic limestone ; the claws of CaUianassa, 



loose to this spot was the residence of the king of the Ohickasaws, whence 
''t is known ns " The Kings Place." 
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a Pectuiiculnsy Kcveral Hostellanaej and numerous minute univalves being 
superadded — many in a very fine state of preservation. The bald hilltops of 
Chickasaw, as well as, for instance, an outcrop of gray sandy marl on Cherry 
Creek, near the P. O. of that name, furnish abundance of two small species of 
Hemiaster (about ^ of an inch in diameter), which I have not thus far observed 
in Tippah county, in whose marls and hmestone Radiata are very rare. They 
occur, however, associated with BacutiUs TippaensiSf Crassatella Tippana, and 
other unquestionable Owl Cock fossils. 

139. F0SSIL8 OF THE Ripley Group. • I give below a list of 
the fossils thus far collected by myself from the strata of the 
Ripley Group in Tippah, Pontotoc and Chickasaw, naming, 
generically, as far as the limited time at disposal allowed of their 
determination, those which could not be identified with specie? 

heretofore described. (See ^128 ; note.) 

I have to r^ret that at the time of preparing this list, in which I have been 
kindly aided by Prof. W. D. Moore, the latest publication of Mr. Conrad on this 
subject (Jour. Acad. Nat Sc. Phila., Vol. IV, n. s., pp. 275-291) had not oome 
to myjutnds ; for which reason, a part only of the new species there described 
by him (which have since been identified by Pro£ Moore) will be found in this 
catalogue, althou^ no doubt, several more of the undetermined species are 
described in the paper referred to. I shall, therefore, mention separately the 
species named by Mr. Conrad, found in Tippah county by Dr. Spillnun, but 
not thus far identified with specimens in the collection of the Survey. — 
Spedes marked with an asterisk (*) have thus far l)een found only in the 
uppermost crystalline limestone. 

I subjoin also the interesting comparative list of the fossils of Tippali, Kew 
Jersey andEufaula, Alabama, (prepared by Mr. Conrad, assisted by Mr. Wm. 
M. Gabb), given in the place above referred to ; to which I would add that in 
1856, 1 identified at least % of a collection, made by Tuomcy, of fossils from 
the crystalline limestones and blue marls of Chunnenugga Ridge, Macon county, 
Alabama, with species previously found by myself on the territory of the Ripley 
Group in Mississippi It thus appears that the beautiful and singular fauna 
represented by this group, is much more widely diffused than was at first sup- 
posed, and is well connected by transitions with other stages of the Cretaceous. 
The unusually largo proportion of univalves as compared with bivalves, no less 
than many of i\iQ forms of both classes of MoUasca, are strongly suggestive of 
the approach of the Tertiary epoch, to whose strata as developed in Mississippi, 
those of the Ripley Group bear an extraordinary lithological resemblance. The 
very perfect state of preservation of the fossils, also, is somewhat startling at 
irst si^t, and instinctively recalls to mind the beds of the Tertiary. 

CEPHALOPODA. 

AnvaumiUs piacenUi, Moet. Scaphites Oonradiy Mort. 

Ammonites syrtalis, Mort. ? Scaphites Iris, Coy 
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'Ih.i'rUitt'S ,'ipiiujer(f, Cun. 
yantiltii Dekayi. 
BacidUes gigas, Con. 
Bacfitis Sj)if!tP/nu\ Con. 



B<Mulites I^jfpaensib't Cox. 
BaculiteSj 3 sp. undet. 
Nautilus circulus^ Tlom. 



BIVALVES. 



Ttrtdo sp. Cibota lintect, CoN. 

Ttrafina sp. Cucullaea vulgaris, Mort. 

Pholnsy 2 sp. Cucullaea ungfida^ Mobt. V 

Phclalomya auferuiliata. Con. Cucullaea Tippaiuiy Con. 

Phclai^mijH sp., allied to Fh. HofontajCucullaea capaXj Con. 

Mjsst. Cucullaea Maconensis, Con. 

Pholadowya sp., allied tu P/^ Min'ro(t'Arcasp.y allied to J. angusfa, Lam. 

rt/i^', iVOun. *-4rm sp. 

Pkola.floju.ya Tifijnffi'T, Cos. *-4,ri7i««r sp., 2 ins. long. 

Aiujfiim f sp. Axinaea 2 sp. 

Tf'igonia ffir^rttcirtf, Moifi . Nu<:ula perrrasaa, CoN. 

Tn'ifonitf sp., allied to th'tnirir,r. siiuxl- Nucula jjcraeqaal 19, Coy. 

ler. Nucula cfuri/onuSj Con. 

*Trtitoul>i sp., very Ur;ie : ( 'hiiniu'nut?-P«/t;/7i/Yerf argentea. Con. 



q:a Uidp.'. 
Tfigoiiia sp. 
Legumt'n flUpticv,^^ Con. 
Legumeii (ff'preft.su,Sy Con. 
SiliqKai ia bi))licnfUy Cox. 
Ptriplomu apphrafa. Con. 
TeUiiut, 2 sp 



P-^-'jininohiM f nucleus, Bin's, lonjj; by i Lwceramus sp. 



iiervUUa eiisifoiinis, Con. 
Dreisaena Tippana, Con. 
Tnoce ramus aryenteusy Con. 
fiioceramm caHellatus, Con. 
lurjceramus sp., allied to /a'. Gvldfus- 

si an us. 
Inoceramus sp. — a very large hinjrc. • 



high. 

Popyridea Mia. Con. 
Meretn'x lippana, C^x. 
Dosinin deusaUiy Con. 
Dosinia depressa, Cos. 

* Veuericardia, 2 sp. 

* Cyprina f sp. 

Tsocardia sp., allied to I. crclacca. 
Venilla Conradi, Mobt. 
Cardium Tippanum^ Con. 
Cardinm Spillniani, Con. 
Cardium EufaulensCy Con. 



Pecten striatopunctatus RoiiM. ? 

Pecten simplidus. Con. 

Ctenoide^ acutilineaia. Con. 

Placunanomia sp. 

^l^i</9»ta seUaeformisy Con. 

Ostrea pectdiarisj Con. 

Ostrea coTifragosaj Con. 

Ostrea denUcuHfera, Con. 

05^r(ja craiulataj TuoM. 

Ostrea n. sp., shape of O.falcatu, 6 in's. 

long. 
Gryphaea mutahilis, Mort. 
Qryphaea convexa t 



Cardium Tippanum vai" V 

i\rdium sp., all. to (7. IliUuiinrn, ^w. Gryphaea wwner. 
Crassatdla Jiipleyaiiiaj Con. Exogyra costata, 

Crassatella lintea^ CON. Exogyi'a interrupia, 

Crns^o.tfUa pterrpsis^ Cos. 

UNIVALVES. 



^Daiialicni sp. (smooth.) 

Ottita/ium sp., deeply ribbed. 

'*Natica ah'eata, Con. 

-Va^ iVa rectilahru m. 

*NativM sp. 

yatica 2 sp. 

A''''?-.'^«sp., May be A", dcnsata Con., but 
is smaller than the figure. Purp- 
lish dots on the surfiice perfectly 
j^rescrved I 



Solidulus linteusy Con. 

BiUlopsis cretacea^ Con. 

Olobiconcha sp. 

Turhinopis Bilgardi, Con. 

Cytherina Tippana, Con. 

^*mww (?) canaliSy CIon. (Conrad's fig- 
ure of this shell resembles very 
closely imperfect specimens of 
AtJdetaleioderma, Con.) 

Anrilla cretarensiSy Con. 
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CeritJi'inmfip.y allied to ('. Dupinianum^CJiemniizia distans, 

D'Orb. Chemniizia Melanopsis, 

CeritJiiumsp. (Jhemnitzia SpiUmani. 

Turbo ? sp. Ficus octoliratus, Con. 

Rapa sup'opJicata, Cox. Ficus novendiratuSy Con. 

TiLTriUlla Tiypiim Cox. ; numerous Tiirria Ripleyana, Con. 

varieties. Fusiis Tippanus, Con. 

TurnieUa verfehroi(fes, Mort. Fusiui leUnUraUfft, Con. 

Turritella irilirn, ('on. *Fushs sp. 

Turritella oltili.% Con. Fusits 6 sp. 

'PurriteUaH^.y with two acute revolving Strepsidnra JRipIet/anaf Con. 

cosiac. Pyrifusus suhdcusaUis^ Con. 

Turritella sp., allied to T. Jiavga, B'OiiB.'yFyruIaf 6 sp. 

shell of the "Turritella Limestone" Tw^/Zr/a 2JerIafa, Con. 

(1[131, flf.) llostellaria sp., allied to M. Beussii, 

, TuiTitella sp., very small, smooth. Gein. 

VoliUilithes Eiffavlemis. Cox. ? "^Rostellaria allied to R. velataj Cox., 

^ Voluta, about half as large. 

Athletu hioihriiia, Cox. RoMeUaria sp. 

Atldeta? — A beautiful fusiform i^hQWyHtroinhus densatus, i^o^, 

4^2 in's. long, with numerous fkcuUiApoi-rhais decemliratay Con. 

revolving costae. Also found onPierorera sp., with long winged thorns 

Chunnenugga Kidge, l)y Tuomey,(1[134). 
Ihillia 7im'emcostataf Con. Uarpago TippanuMy Cox. 

Chevmtzia interrnpia, Cox. Pugnellus densatus, Cox. 

Chemm'fzia interrtipta var. ? Tn'chotrrpis cQ)ireUaria, Con. 

• (lieirmitzia laqueata, Cox. Purpuroidpa Riphyana, Cox. 

11 A DI AT A. 

llemiasfcr, li sp. ^Cassiduhtfi Con. (non Dksoii). shape ol 

'*Ca8sidulus (non I)i:sou) 47//;y?/a^?m^/A9, Favjasia apieads. 

*Cassiduhts / (FcJiinavfhus z') .sp. [Cox. 

AXNELID/i:. 

Senmla 2 sp. 

CORALS. 

* Ceriopora sp. 

Numerous undetermined nuclei of univalves and bivalves. 

Tippah Fossils descried hy (^ourady hut not identified in the Survey collection} : 

Actaeon nwdicellvs. Sanguinolaria cretacea, 

Natica crenata. Morea canceUarta. 

Anckura abntpta. Phdadomya post-sulcata, 

Thytaeiis cretaceus. Pholadomya papyria. 

TUrboTulla corona» PJtoladomya occidentalis Mort. 

PUcaivla tetrica. Peden argillensis, 

Mysia parilis, Peden Mississippiensis, 
, Dosinia ohligtafa. 



If 139, 140] 
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Species common to the Upper and Lower Cretaceous. 
(Conrad & Gabb, Jour. Acad. Nat Sc. Phila. Vol. IV n. s., p. 275). 



Pholadomya occidentalism Mort., 
Dosinia excavata {Cytherea)^ Ib., 
Frc^lia elegantida (JOardium), Roem., 

F protext'iy Con. 
Cardiuni Spillmaniy Con., 
Trigonia tJio7'acica, Mort., 
Pycnodonta vesicular is {Qryphaen\ Lam., 
Qervillia ensiformisy Con., 
Exogyra oostata^ Say, 
Finna k'cannata, Math., Eufaula, 

P. laqueata. Con., 
Axinnea (Pectuncultis) auslrali.'^, Mort., 
Meretrix Tippnnay Con., 
Ctenoides pehgica (^Lima)^ Moht., 
CrassatcUa vadofa, Mort., Eufaula, 

C. lititeay Con., 
Barbatia uniopsisy Con., 
Pecten Burlingtonensis f Gabb, 
Anomia argoiiariay Mort,, 
Turritdla vertebroides, Mort., 
Ficus octoliratuSy Con., 
Turbinopsi-s Hllgardiy Con,, 
Nautilus DeJcayiy Mort., 
Bacidites cartnatfiSj Mort., 

B. SpUlTnanij Con., 
Soleiioceros annulifery 

Jlamites annuhfeiy Most., 
Vermetus {Hamulus) onyXy Mort., 



Tippah, New Jersey. 
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USEFUL MATERIALS OF THE CRETACEOUS FORMATION. 

140. These consist essentially of Marls or mineral fertilizers, 
Limestones, and Bailding Slo^us. It is probable also that among 
the materials embraced in the two former classe?, some will be 
foand to possess hydraulic properties. 

Marls. — No material deserving the name of marl, occurs within 
the Eutaw Group. 

Tombigbee Sand. — The micaceous sands of this group in some 
localities are sufficiently calcareous to render its use as a fertilizer 
profitable, especially as lime is generally very deficient in the soils 
which it underlies. In Tishomingo county, the materials occurring 
at Boyer's mill (llH) and on lower Big Brown's Creek generally, 
deserve attention and trial ; none of them will, however, bear much 
transportation, nor should they be applied to soils already very 
sandy. The greenish calcareous sand of Dr. Tindall's bluff, near 
Aberdeen (11 IH), has been used with advantage by that gentleman. 
Similar deposits occur in many localities along the Tombigbee at 
and below Aberdeen ; at Barton (1107) ; and at Plymouth Bluff 
(1114). 



96 GEOLOGICAL REPORT. [iri41 

Of thctic materials, the only Bpecimen I have as yet analyzed, 
was taken from the bluff at Waverley, Lowndes county, just under 
Col. Young's warehouse. — A greenish gray, micaceous, soft, sandy 
mass, with few fossils, forming steep bluffs. 

SAND FROM WAVERLEY BLUFF. 

Micaceous Sand .88.702 

Potash 0.204 

Soda 0.190 

Lime 1.361 

Magnesia 0.723 

' Peroxide of Iron, and Alumina 5.598 

Phosphoric Add 0.328 

Sulphuric Acid 0.013 

Carbonic Acid 0.472 

Water 2.308 



99.884 

The small amount of nutritive ingredients contained in this mass, 
would not pay for the cost of hauling out, on the large scale, unless 
it were very conveniently at hand, and the sand were needed as a 
mechanical manure. The amount of phosphoric acid shown by this 
analysis is nevertlieless as large as is usually found in the marls of 
Mississippi. 

The sand of the Columbus bluff is poorer, probably, than that of 
Waverley; but in many points (e. g. at Plymouth Bluff) the materials 
are sufficiently rich in lime to deserve the earnest attention of 
agriculturists. The region has not as yet been examined specially 
enough in this point of view. 

141. Mails of the Rotten Limestone Group. — I regret having 
been unable, as yet, to bestow more special attention on the white 
and gray clay marls of Tishomingo and adjoining portions of 
Pontotoc and Itawamba. Those of Breuton's contract (1^118), 
Parmeechee (1118), Tishomingo and Yoonaby Creeks, and others 
of N. E. Pontotoc, appear to assimilate more nearly in their 
character to the Houston marl than to the Rotten Limestone 
proper. An analysis of the latter will be given below ; that of 
the marl dug from cisterns at Houston, Chickasaw county — ^a 
bluish gray mass, quite hard when dry, but somewhat plastic when 
wet — gave the following result : 
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HOITSTOK MARL. 

lusoluble Matter (micaoeoas clay) 35.750 

Potash. 0.68 1 

Soda 0.197 

Lime 20.558 

Magnesia. • L366 

Brown Oxide of Manganese 0.305 

Peroxide oi Iron 4190 

Alumina 9.475 

Iron Pyrites. 1.743 

Carbonic Acid 16.760 

Oiganic Matter and Water 8.774 

99.799 

The iron pyrites contaioed ia this marl (which is otherwise ad- 
mirably adapted to light soils), renders necessary some cantion i% 
its application. It should be allowed to lie exposed to the atmos< 
phere as long as possible (scTeral months at least^, in order to effect 
the decomposition of the minntc crystals of pyrites, which resolts 
in the formation of gypsam-— enhancing the value of the material 
as a fertilizer, in several respects. — Outcrops of the Houston marl 
(which extends eastward to Kilgore's Bidge, and probably south- ^ 
ward to the Tibby) are scarce, but it is generally not far under- 
ground in the district of its occurrence, as is known in each neigh- 
borhood where wells have been dug. — A determination in the yel- 
lowish-white, micaceous clay marl from Breuton's contract (near 
Ghawalla) on the M. & C. R. R., of the Oarbonic Acid, considered 
as belonging to carbonate of lime, yielded a result corre8r)ondinjr 
to 21.0 per cent, of the latter substance, or to U.8 per ct oi paro 
lime. 

142. As for the Rotten Limestone-^itseU^ strictly speaking, a 
marl, in most cases — ^it ia unneoessarv to mention its outcrops, since 
no one who has his eyes open can fail to find them where they exist. 
It is to be considered chiefly as a calcareous, stimulant manure ; 
yet, as the analysis shows, it carries with it some nutritive ingredi- 
ents, which account for its favorable effects even on the wnitisii, 
highly calcareous bald prairie soil. In regard to the many import- 
ant uses which this calcareous material mav subserve, the reader is 
referred to what is said under the head of Lime and Marls, in the 
General Part of the Agricultural Report. 

143. Marls of the Ripky Group. — ^Their distinguishing feature 
is the visible^ grains of greensand, or glauconite, which they con- * 
tain, and to which they owe a higher percentage of potash, and 
(with silica), in a more available condition, than seems to be the 
case with the clay marls of the Rotten fiimestone. This, and the 
carbonate of lime contained in them, constitutes their chief value ; ^ 
and since the former can be judged of by the eye, and the latter 
by the strength of its effervescence C*boiling") with strong vinegar, 

R-7 li 
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or muriatic acid ("spirits of salt''), it is not difiScuIt for the planter 
to obtain an approximate idea of the value as fertilizers, of most 
of these marls ; especially as, in the majority of cases, the greater 
or less abundance of shells is itself srmewhat indicative of the 
amount of lime in the mass. When fresh and moist, its tint is usu- 
ally bluish-gray, with white specks (being fragments of shells) and 
glistening scales of mica ("isinglass") ; and when cut, if tlie mass 
contains any notable amount of greensand, dark green, or .almost 
black streaks will be visible on the surface, which may be traced 
back to rounded grains, from the size of a grain of rifle-powder to 
that of a gumbo-seed, with a smooth surface, and generally of a 
flattened shape. Sometimes, however, the grains 'are so small as 
to be perceived only by the aid of a magnifier, or by the general 
tint of the mass. 

In searching for these marls in the region of occurrence indi- 
cated on the map (by the bright green tiiit), it should be recollected 
that, as has been stated, they generally undrelie the limestone ; and 
that if they have been struck in wells on the ridges, they are 
likely to be found at the same level, at no great depth, on the hill- 
sides. 

144. The marl at Wilhite's (1131) showed the following compo- 
sition : 

WILHITE'S MARL. 

Insoluble Sand and Clay 73.410 

Potash. 0.702 

Soda (detn.lost) 

Lime 6.315 

Magnesia 0.886 

Brown Oxide of Manganese 0.050 

Peroxide of Iron 7.055 

Alumina. 5.888 

PhoBphoric Acid 0.046 

Carbonic Acid, Water and Loss 5.640 

100.000 

This marl, while containing a large amount of potash, contains 
at the same time so much inert matter, that it will not bear trans- 
portation to any great distance, inasmuch as a "dressing" will 
require a Quantity greater in proportion as the active ingredients 
are less. No overdressing with a marl like this will be likely to 
happen. 

This is the only marl of this character which I have thus far 
analyzed, but judging from appearance, it represents very nearly 
the marls of the iollowing localities : in Tippah, Kindrick'a mill 
rT131, Sec. J 2), RockersviUe; Braddock's (1131); Owl Creek 
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S. 22, T. 4 , R. 5 E. S6me of the marls mentioned are prob- 
ably more calcareous than the one analyzed, as appears to be more 
generally the case in Pontotoc county; as for instance, at Parson 
Montgomery's {•fl3t)); at Mr Wages', on one of the heads of 
Okonatyhatchie, S. 18, T. 7, R. 4 E ; at the old mill on Cherry 
Creek, near the post-office of that name ; on the hill S. of the 
crossing of Brown's Creek, on the Ellistown and Pontotoc road, 
and on the B. slope of the ridge on the same road, in T. 8, R. 4 
E., (e. g. on S. 21) ; on the branches near the mill on S, 36, T. 9, 
R. 4 E., E. of Pontotoc, and probably on many of the heads of 
the Chiwapa, S. of Pontotoc ; at the Baptist church on S. 28rT. 
12, R. 3 E., Chickasaw county ; etc. While the specimens from 
these localities appear to contain about the same amount of green- 
sand as the marl from Wilhite's, their stronger effervescence with 
acids and greater coherence shows them to be richer in lime. Yet 
as a general thing, these blue marls are not so limy that an over- 
dressing of any moderately clayey soil need be feared with any 
quantity less than 4-to 600 bushels per acre. 

145. In Tippah county, at Ripley, and W. of the same, there 
occurs another kind of marl, generally richer in greensand grains 
than that just described, and containing few shells not disintegra- 
ted. The stratum is seen in the outcrops of Kindrick's mill (f 131, 
Sec. 12, stratum No. 2), and on Tippah Creek at Ripley (1132, 
Sec. 13, stratum No. 3); it is also found in wells at the latter 
place, and is well developed in the outcrops just W. of town, and 
particularly at Mr. Wernor's place, S. 22, T. 4, R. 3 E., where it 
is very remarkable for the large amount of greensand it contains. 
An analysis of rather a poor specimen of this marl, from Mr. 0. 
Davis' well, at Ripley, gave the following result : 

MARL PROM 0. DAVIS* WELL, RIPLEY. 

Insolable Matter (chiefly coarse Sand) 62.441 • 

Potash 0. 730 

Soda 0.272 

Lime 7.962 . 

Magnesia. 1.560 

Brown Oxide of Manganese 0.160 

Peroxide of Iron 1 1.849 

Alumina. . . • • • 6.865 • 

Phosphoric Acid 0.266 

Carbonic Acid, Water and Loss 9.905 

100.000 

On an average, this kind of marl is undoubtedly superior to 
Wilhite's, containing as it does, more potash, lime and phosphoric 
acid. It has already been used with fine effect in the m i^hborhood 
of Ripley. — A material very similar to this, is found at the church 
near Stubbs' (1133, Sec. 15, stratum No. 3), but its quantity is 
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iusufficient for practical purposes. Otherwise, I have not fouad it 
at any great distance from Ripley, except to the westward. 

146. The white or gray calcareous sand mentioned (71H6), may 
in many cases serve as a marl, when it is not too sandy — it would 
generally, no doubt, improve greatly the **beeswax hommocks.'' 
That found atTocshish church, and near Redlaud (iri3f>), is scarcely 
more sandy than the limestone it overlies. But its character in 
this respect is so variable, that each one must be left to judge for 
himself in his particular locality: 

The gray calcareous clay which frequently overlies the limestone 
HMid calcareous sand in Pontotoc and Chickasaw, (1F137), I have not 
yet examined as to its fertilizing qualities ; but judging from the 
rich growth of timber where it mingles with the sandy ridge foils, 
it possesses other useful ingredients besides the lime, to render it a 
serviceable manure. Outcrops of this material are mentioned in 
the passage just quoted. 

147. LiMKSTONE. — None is found within the territory either of 
the Eutaw, or of the Tombigbee Sand Group. The n.ost ealcii- 
reous rocks of the latter only deserve the name of calcareous 
sandstones. 

Rotten Limedone Group, — In numerous localities, the lock of 
this group is well suited to the manulacture of lime of good quality, 
and ij< so used (|uitc extenciively in the prairie region. Notwith- 
standing its uniformity of aspect, however, there is considerable 
variatiou in llils rock as regards its suitability for lime-burning. 
Thc?e variatioii.s often occur without any striking indication of a 
change by the stratification, color, or otherwise; and a few direc- 
tions concerning the selection of this rock for lime-burning, will 
not, therefore, come amiss. 

The kardtst varieties in one and the ^ame bed are usually the 
purest (unlc*ss they be sandy), and should be selected in preference 
to the soft. 

Those which aj'c chalky, and exhibit the least gLss on cut sur 
faces are prelerable to those showing a smooth shining cut. 

Another good distinctive mark is the degree ol plasticity which 
the rock attains when crushed and kneaded up with water. The 
less it works like clay, and the n»orc like prepared chalk : and the 
less, in moi^'iening, the clay odor is perceived, the purer is the 
rock — also, Uic Juorc vividly it effervesces C'hoiljj''^ with (one and 
the pame) strong vinegar, muriatic, or sulphuric acid. 

1471 Xhe difficulty in the manufacture of limo from the Rotten Limcbtoue, is 
not so much cauHed by the amount of foreign (usually clayey) matter it contains, 
as by the extremely thic state of division in which the carbonate of lime and 
clay are mixed together, which renders tlie rock liable to overhirnungy unless 
great care is had in the management of the fire. Experience must determine 
in each locality the proper amount of burning to be given ; it ought to be less 
in all cjises than would be employed in burning pui-e, hard limestone, and the 
heat ought to be equalized as much as jwsiiiblc. It is not easy to i-egulate these 
drcumstances in an ordinary kiln, in wlr'b the whole process is interrupted m 
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order to draw the burnt lime. The kilns used ought to 1)0 of the "perpetual'* 
kind, where the process is carried on without interruption and, once properly 
adjusted, goes on evenly, turning out a product always of tlic same quality. 
8u<h, moreover, consume much less fuel than the common ones — an item of 
importance in the prairies. There can be no doubt that if the kilns were im- 
proved, lime of good quality couM be made in numerous localities where it is 
now deemed impracticable, after a trial with the ordinary kiln. In burning 
lime for agricultural purposes, especially, any other than A pei-petual kiln ren- 
ders the article too expensive. 

148. The inatei:ial of the Rotten Limestone (iioiip in Tisbo- 
mint^o county, isg^'ne ally too impure for linic-burnin<r ; the purest 
rock found occurs, probably, on the heads of Twenty Mile Creek, 
W. and S. of Biaekland, and on lower Tishomingo Creek, near 
the Ripley and Carrollville road. The materials found further N. 
are generally too clayey for quicklime, but some of them will, no 
doubt, answer for hydraulic cement. Lime has, it is true, been 
made in several localities on the cretaceous territory in Tisho- 
mingo county, but it was from the shells of oysters, (Exogyra cos- 
iatdj Gryphaea convexa and mu(ahilis), which yield a very strong 
lime. The supply of th'^ae, however, is too small to be of more 
than very local importance. 

I am not aware that any rock sufficiently pure for lime-burning, 
exists in Itawamba county — none, at least, E. of Old Town Creek. 
W. of the same, on the prairies and "Chickasaw Old Fields" of 
Pontotoc, the rock is very similar to that of Monroe. 

149. Good lime is made at Camargo, where a ledge of hard 
rock yields wnite lime for plastering, while the underlying softer 
strata furnish common mortar. At Okalona, also, lime is made ; 
an analysis of the rock, taken from a cistern here, gave the follow- 
ing result : 

OKALONA IIOTTEX LIMESTONE. 

Insoluble Matter 10.903 

Potash 0.248 

Soda 0.320 

Lime 45.791 

Magnesia 877 

Peroxide of Iron 1.421 

.Vlumina 1.957 

Carbonic Acid 35.725 

Water 2.840 

100.082 

One cwt of this rock will therefore yield about 61 lbs. of burnt 
lime, containing about 15 lbs. of impurities which, while causing 
it to slake with less energy, must impart to it some hydraulic prop- 
erties. 

It would seem advisable, therefore, not to slake and mix into mortar very 
luge qnaatitieB of this lime, at aay one time, and to use it, when made, as 
rapidly as possible. In this maimer the hydraulic properties, which would 
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impair the quality of the mortar if prepared in large quantities beforehand, may 
on the contrary be turned to advantage. 

150. Ripley Group. — In numerous localities, the limestones over- 
Mng the blue marls of this group, are well suited to lime-burning. 
Here, however, the hardness of the rock is not always a safe 
criterion as to its purity, since that is not unfrequently owing 
rather to the presence of a large amount of sand firmly cemented 
by lime, than to the solidity of the calcareous mass itself. While 
in the Rotten Limestone, as we have seen, the impurities of the 
rock are in an impalpable condition, finely diffused throughout the 
mass, the impurities of the rocks of the Ripley Group are generally 
present in shape of visible and tangible sand-grains, and can 
therefore be detected and judged of with less diflBculty. There is, 
also, less danger of overburning, than in the case of the Rotten 
Limestone ; and its relative purity may be ascertained conveniently 
by dissolving a fragment of the rock in vinegar or muriatic acid, 
which will leave the sand behind. 

It has been found that in the neighborhood of Ripley the soft 
varieties of the limestone yield a better lime, than the hard 
''Turritella Limestone" (owing probably, to the large amount of 
sand which the latter contains, and which contributes largely to 
its hardness) ; notwithstanding that its color is purer than that of 
the soft rock. 

151. In general, the purer varieties of this rock may be looked 
for chiefly along the weste7*n edge of the territory of the Ripley 
Group, where it overlies the Owl Creek marl. The ledges inUr- 
stratified with the marl, are rarely suflSciently pure to be suitable 
for quicklime, although in many cases they would yield a product 
well adapted for agricultural purposes. These marlstones are much 
richer in the nutritive ingredients of plants, than any of the rocks 
of the Rotten Limestone Group, and burning renders these ingre- 
dients more soluble, and highly effectual. For this reason, the 
product of burning thepe impure marlstones, is generally preferable 
even to the purest lime, for use in agriculture. It is generally not 
difficult to distinguish the varieties to be preferred in this point of 
view : they either possess a general greenish tint, or else rounded 
grains of a dark green color (greensand ©rop^r, or glauconite) may 
be seen dotting the freshly broken surfaces. A large — perhaps 
the greater portion of the **bored" or "horsebone limestone" belongs 
to this class, although not unfrequently, ledges of sufficient purity 
for quicklime occur in the same. 

152. The limestone occurring near Jonesboro', on S. 11, T. 2, 
R. 4 E., (1^130 contains many greensand grains, but will doubtless 
answer for quicklime. That at Kindrick's mill (T131) is best 
suited, probably, for agricultural purposes. At both the localities 
mentioned, however, the quantity is small, 'i'he rock may proba- 
bly be found outcropping in numerous ravines descending to Muddy 
Creek; as near to the W. line of the formation in Tippah generally. 
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The outcrops E. of Ripley furnish, probably, the best material for 
quicklime ia that neighborhood; that which contains numerous 
st ms of carats seems to be best. Most of the bored limestone 
occurring there is rich in greensand. On the road from Ripley to 
New Albany, the coralline limestone crops out in numerous 
localities ; the same is the case on the Ripley and Molino road, and 
also no doubt, in the country intervening between the two roads. 
The locality near Stubbs' (IT 133) will no doubt furnish good 
material both for quicklime and for agricultural purposes. In the 
^'Buncombes", limestone frequently crops out on the hillsides ; that 
at Parson Montgomery's (iri36y is known to make good lime, and 
so probably will that at the King's Place (11.6). On S. 29, T. 7, 
R. 4 E., on the Tardyville and EUistown road, good limestone 
appears on the surface ; as it does in many localities in the hills S. 
of King^s Creek. The bluff on Labatubby, S. 36, T. 8, R. 2 E., 
affords a fine chance for an establishment on a large scale, so far 
as the quality and quantity is concerned, and the same may be said 
with reference to the outcrops on the edge of the Platwoods at Mr. 
Stephen Daggett's, on SS. 3 and 30, TT. 9 and 10, R. 3 E. 

153. An analysis of an ayerage specimen of Daggett's limestone, 
such as is used by him in burning lime for sale, gave the following 
rp^ult ' 

DAGGETT'S LIMESTONE. 

Insoluble Matter (chiefly sand) 8.374 

Potash 0.369 

Soda 0.089 

Lime 48.815 

Magnesia 0.751 

Brown Oxide of Manganese 0.173 

Peroxide of Iron, and Alumina 2.412 

Sulphuric Acid 0.077 

Carbonic Acid 38.485 

Water 0.832 

100.367 

One cwt. of this rock will yield somewhat over 60 lbs. of burnt 
lime containing about 1 i lbs. of impurities; which, however, for 
want of intermixture with the lime, do not impart hydraulic 
properties to the latter, since it slakes with energy. This lime 
answers every architectural purpose except whitewashing. It is 
due, no doubt, to the large amount of potash which the lime made 
from this limestone contains, that effects unusually favorable were 
observed to follow its application to soils, in the neighborhood of 
Pontotoc. Yet this rock contains but few visible grains of green- 
sand. — In this respect, it is greatly surpassed by the rock of an 
outcrop 1 mile S. of Pontotoc, on the Houston road, which never- 
theless, by careful burning, could also be made to serve for quick- 
lime. The "horsebone limestone" near Redland, and southward to 
the end of the formation, is generally of a similar character. 
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1 54. Building Stones. — ^The Eutaw Group furnishes none : all 
the rocks found on its territory belong to the Orange Sand Group, 
■whi<h see (157). Very nearly the same holds true of the Tombigbee 
Sand Group ; flie soft micaceous sandstones occasionally found arc 
of little value and easily destroyed by frost. 

The Rotten Limestone is generally too soft to resist the action of 
the atmosphere ; in sheltered situations, it soraciimes standn well, 
and is easily cut into shape. At Palo Alto, and at other localities, 
fireplaces, and the sheltered portions of chimneys, have been built of 
it. it will not resist many alternations of wet and dry above 
ground, without scaling off"; although different localities differ 
gieatly in ihis respect. 

The limestones of the Eipley Group, where they are solid and 
unifoim in their mass, resist the action of the atmosphere remarka- 
bly well, and are suited to every common purpose in building. 
There are few localities, however, in which large solid blocks can 
be obtained ; the best I know of occur on the Labatubby, and at 
Daggett's (see above, under Limestone), Usually the solid ledges 
are thin (seldom exceeding 15 inches, and frequently broken up into 
blocks which require only the peck and crow-bar to quarry them. 
Little reliance is to be placed in the continuity of a stratum with 
the same character of material ; a solid ledge on one ridge may 
be a bed of loose calcareous sand on the next. — For localities 
where rock is found, see under the head of Limestone. 

155. Waters op the Cretaceous Formation. — Specialities 
concerning the depths and character of wells in the various districts 
of the cretaceous territory, will be found under the head of "The 
Northeastern Prairie Region," in the agricultural portion of the 
present Report. A few general remarks, however, must find their 
place here. 

Water-bearing strata are abundant in both the Eutaw and the 
Tombigbee Sand Group, but especially in the former, which fur- 
nishes the source of by far the greater number of artesian wells in 
the State, in Lowndes and Monroe counties. It is between the 
solid, blue and reddish clays of this group, in the intervening gray 
eands, that the head of water which enables the latter to run out 
at the mouth of the bores, is collected. While, however, there is 
considerable consistency in the depths of tlie wells, in the direction 
of the dip, there is much less regularity observed in the direction 
of the strike ; the strata evidently running out sometimes on the 
large scale, as they commonly do on the small. Almost all the 
waters of artesian and bored wells are more or less limy, and few 
if any arc free from iron in some form; sulphuretted hydrogen, too, 
18 nsually present. The springs flowing from the strata of the 
Eutaw Group in Tishomingo and Itawamba, are all more or less 
chalybeate and usually magnesian, but contain mostly chlorides and 
carbonates, and very little lime ; and the same is the case with 
those bored, and especially artesian wells, which touch little or 
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none of the calcareous Tombigbee Sand or Rotten liimestone. It 
is likely, therefore, that in most cases, the lime is imparted to tliese 
waters by standing in, or passing through, the calcareous strata 
which overlie the water-bearing formation. 

156. In the bored wells in which the water is stationary, the 
iron is usually contained as proto-carbonate, which is soon precep- 
itated by the air, forming a dark brown scum or sediment on the 
backet. In some of the artesian wells, however (as in the cas^e of 
Gen. R. Davis', at Aberdeen), there is proto-sulphate <if iron, pro- 
ducing a yellowish brown sediment of basic persulphate. Perhaps 
the iron is in most cases contained originally as proto-sulphate, 
derived from the '^sulphur balls'' occurring in the dark-colored 
clays, and is thereafter transformed into carbonate, and partially 
precipitated, by the contact with the carbonate of lime. S'»me 
waters derived from the Eutaw Group contain a large amount of 
silica ; as for instance, that of Dr. Rabb's well at Columbus, which 
incrusts tumblers immersed in it with a firmly adhering, brown 
film. When the surface thus coated is heated with hydrochloric 
acid, the iron is removed and a whitish film remains, which is 
soluble in potash and insoluble in salt of phosphorus. 

The elevated portion of the strata which furnish the water of 
the Columbus and Aberdeen wells, is doubtless to be sougiit in the 
high ridges bordering on the Buttahatchie and Looxapalila ; 
although these show on their surface, and sometimes at great depths, 
nothing more than Orange Sand strata. 

Pew wells are sunk in the Tombigbee Sands alone ; they have 
very limy water. 

157. On the territory of the Rotten Limestone, little water is to 
be found, unless in surface tanks, or by passing through the whole 
stratum, into the Tombigbee Sand, or Eutaw Group. Locally, 
however, small water-bearing strata have occasionally been struck 
within the Rotten Limestone. Thus at Okalona,at75 feet, water 
excessively limy and with little rise, and insufficient in quantity, 
was obtained. At Houston and Sparta, the same thing happens 
(T12'2), the water at the latter place being in some cases a perfect 
ley of gypsum and Epsom salt. For a supply of water in the 
prairie region, therefore, the alternative generally lies between deep 
bored wells and cisterns; unless indeed, as on Kilgore's Ridge, 
there should be a mass of Orange Sand of sufficient thickness, 
overlying the rock. 

158. On the territory of the Ripley Group, there is little diffi- 
culty about water. In the first place, springs are abundant. Orange 
Sand very commonly forms the higher portions of the ridges, while 
the cretaceous marls underlie as an impervious statum ; finally, 
good water (though somewhat limy) may frequently be struck in 
tiie strata of the Kipley Group themselves. Such is the case in 
Tippah, where the calcareous strata of the Ripley Group are passed 
through at 40 to 70 feet, intQ water-bearing sand. So also, the 
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sandy strata intervening between the ledges of limestone, in Pon- 
totoc and Chickasaw, are frequently water-bearing, so that in the 
meridian of the town of Pontotoc, water is generally obtained 
between ledges of limestone at depths between 70 and 130 feet ; 
the water rising 20 to 40 feet from the bottom of the well. , The 
water of thesewells, also, is frequently sulphureous and chalybeate, 
and springs of the same character are abundant in numerous local- 
ities on the territory of the Ripley Group. 



THE TERTIARY FORMATIONS. 



159. By far the greater portion of the State of Mississippi is 
occapied by deposits of the tertiary age, if we leave out of con- 
sideration the strata of the Orange Sand, which undeniably forms 
the greater portion of the acttial surface. 

The position of the Tertiary strata appears to be more or less in 
conformity with that of the cretaceous beds. It certainly is so in 
the southern portion of tho State, where their dip is distinctly 
southward. Whether or not the same is true in reference to the 
strata occupying the northern portion of the State, I have thus far 
been unable to determine, in consequence both of the rare accessi- 
bility of the strata, and of their character. If, however, any 
westerly dip exists in the tertiary strata of N. Mississippi (as is 
the case in the cretaceous strata) it is certainly much less than that 
of the latter. 

The tertiary of Mississippi exhibits, essentially, three different 
facies, viz : That of lignitiferous clays and sands, varying in color 
from l3lack to brown, blue, green, yellow, gray and almost white, 
with remains of vegetables ; that of siliceous sandstones and 
claystones with marine fossils ; and that of limestones and 
calcareous marls, with marine fossils. 

160. The several marine stages are in most cases separated by 
intervening strata of dark colored, often lignitic clays, as above 
mentioned ] moreover, both the base and the top of the older 
tertiary are formed lay strata of this character, of considerable 
thickness. Small estuary deposits of marine fossils are occasionally 
found in the Lignitic strata ; and vice versa, small masses of 
lignitic deposits sometimes occur in the calcareous tertiary, as they 
do in the upper cretaceous formation. Chemically, the Lignitic 
strata are characterized (with very ittre exceptions) by the absence 
of the carbonate of lime, and the presence, per contra, of sulphate 
of lime or gypsum in its various forms, usually accompanied by 
sulphate of magnesia or Epsom salt, and common salt ; while these 
ingredients are almost entirely absent from the marine Tertiary.* 

161. The following general section of the Tertiary of Mississippi will serve 
to show its prominent traits, as far as ascertained up to the present time. The 
approximate thickness given may be taken as minima^ whidi are often greatly 
exceeded. 

*1 shall not include, for the present, in the general remai-ks on the tcrtiaxy of 
Mississippi, the imperfectly known strata of the Sea-Coast, which may be 
Pliocene or Post-pliocene, and will be treated of at the conclusion of the 
description of the more ancient Tertiary. 
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(GENERAL SECTION OF THE TERTIARY STRATA OF MISSISSIPPI. 
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NAME, CHARACTER AND FOSSILS. 



I NO 



Grand Gulf Stage, or Southern Lignitic. — White or gray 
sandstone.^, usually ftoft ; black, blue, green and «:rray clays and 
sands, with small Ijignite beds, tree palms, cxogenou"^ trees, 
Aru7idi7mreae. 



10 



>^0 



12 



VicK8BURG Stage. — 1. Crystalline limestones and blue marls, 
with Ostrea Vicksbui'gensi'i, 0. gignntea, Cardium divcrsum^ Area 
MississippiensiSj Navicula Miss.^ N. linia^ Crassatella Miss.^ Den- 
talitim Miss., Panopaea oblongata, Fulgoraria Miss., Cypraea lint^o, 
Madrepora Miss., Fectm Poulsoni^ Orbitoides Mantelli. 

2. Ferruginous rock of Red Bluff, with Plagiostonia diimosura?, 
Fulgoraita Miss., Mitra Miss., Biisyconspiniger, Conns sauri dens, 
Rostellaria velata, Cassidaria lintea, Madrepora (all. to M. Miss.), 
Dentalium thalloides, Trochita trocliiformis, Nation Yicksh., Fldbel- 
lum Wailesii, Osteodes n, sp., Venericardia planicosia, V. rotunda, 
Cifpricardia sp., and many peculiar species. 
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20 I Lignitic Clay and Lignite, at Vicksbur?, and N. of Brandon. | 

Jackson Stage. — White (often indurate) and blue marls, with 
Venericardia planicosia, Rosldlari a velata, Cirdium Nicolleti, Cor- 
bida bicarinata, Leda multilineaia, Cypraea fenestralis. Conns tor- 
fits, Qastridium vetustum, M^tra MillngUmi, M. dumosa, Voluta 
diimosa, Morio Petersoni, Umbrella planulata, Osteodes irroratns, 
Jflalellum WaUesii, Trochita alta, Zeuglodon macrospondylds. 

I Lignitic Clay and Lignite, at Jackson, Garlandsville, Coonupy Or. | 
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Claiborne Stage. — A, Calcareous. — White (sometimes indurate) 

and blue marls, with Ostrea sellaeformis, 0. divaricata, 0. panda, 

Venericardia planicosia, V. rotunda, Rostellaria velata, Monoceros 

pyridoides, M. fasifoiinis, Orbis rotella, Natica gibbosa, Anolax 

gigantea, Oliva Alabamensis, Marginella larvata, 

b. Lignitic Clays and Sands of N. Clarke county ? 

B. Siliceous Claiborne. — S. Neshoba, N. Newton, S. Lauderdale, 
N. Clarke ; sandstones and claystones with Venericardia planicosia, 
V, rotunda, Monoceros, Pynda, Voluta peb'osa, Corbula gibbosa. 

Lignitic of N. Lauderdale ! , Neshoba. Dark brown and yel- 
low clays and sands with Lignite — sometimes obscure casts of shells. 

? Lignitic op N. Mississippi : 

a. Gray clays and sands of Tippali, sometimes transformed into 
red shale, with Quercus n. sp., Carya n. sp., Populus rliomboidea, 
Pqpulus n. sp., Moms?, Ficus lanceolata, Heer?, Laurus n. sp., 
Pei'sean. sp., Comus sericea?, Olea Americana!, Rhamnus n. sp., 
Terminalia 2 n. sp., Magnolia rotundifolia Lesqx.!, M. acuminata 
MiGHX.!, Dryandroidesff Rhus. 

h. Gray clays of Lafayette and Calhoun, with Sabal, Cinnamo- 
m>um, Quercus, Ficus? ^ Smilax ? 

c Gray clays and sands of Winston, with Cycas, Stnilaxf 

d. Small estoarian deposits of sandstone with marine shells. 
Tippah : Venertcardiaplanicosta, Cardium Nicolleti^ Jh)chu8,03tre(u 
Shongsdo : Ostrea divaricata^ Solarium^ Voluta petrosa, Veneri- 
cardia rotunda, Turritellavetu»ta, Lea?. Cardium Nioollett,2fautilus 
zigzag. 
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1012. Tlie only doubt ab to the btn&tij^phical position of the luembors of thi^ 
series, exits with reference to the strata desiguated as the Lignitic of North 
Mississippi. The conformation of the surface, the scarcity of fossil remains, and 
the variabilitj of tlic strata, both as to thickness and lithological character, render 
a direct determination of the stratigraphical relations between this group and 
the calcareous tertiar}', extremely difficult. While there can be no doubt 
whatsoever, as to the position of stratum No. 1, the.equivalenco of No. 1* to the 
same still i-euiains to be proven by a comparison of the respective floras, for 
which, thus far, the materials are incomplete. For the determinations of genera 
and species of plants given in the table, I am indebted to the kindness of Leo 
Lesquoruux, Esq., of Columbus, Ohio. Thus far, however, only the fossils of 
locality a (lied Shale) have been specially studied by him, and it remains 
doubtful how far the floras of the respective districts may be related. Although 
not susceptible, at present, of strict, direct stratigraphical proof, the probable 
equivalence of the lignitic bods underlying the siliceous strata of the Claiborne 
age, in Lauderdale, and of those overlying the Upper Cretaceous in N. Mississippi 
certainly impresses itself strongly upon the mind of the observer in the field. 
An uninteiTupted belt of lignitic straUi, often outcropping, and always reached 
in wells, extends along the W. border of the cretaceous tciTitory [where it 
gives ri.se to the Flatwoods(^;lG4:),] from the Tennessee line to the northern 
border of the marine tertiai-y. Tlie strata show no observable dip in this 
direction, until we reach the region Inst mentioned, wheit! they disappear under 
the marine siliceous clavstones and sandstones on the E. lialf of the territorr, 
and under the calcareous marls on the W. On tlie whole of this line, there is 
no more change of IWtfjhffintl cliaracter, than may be obsci'ved in almost any 
single locality ; even to the minute particulars, the same phenomena which we 
saw in Tippah, Mai'stiall, Pontotoc, I^fayette and Calhoun, may be observed in 
Choctaw. Winston, Kemper and Lauderdale. 

163. SevenU of the plants from the red shale (locality a) determined by Mr. 
liesquereux, are considered peculiar to the Miocene of Europe ; the rest appear 
to be analogous at least, and would tiierefore place the strata containing them 
nbovf the marine tertiary of the State — assumed to be of eocene age, and cer- 
tainly not refeiTibIc to any mnoer stage, since it does not contain a single fossil 
identical with living species. — On the other hand, we find in N. Tippah, on the 
border of the cretaceous formation, a limited stratum of siliceous sandstone, 
undistinguishablc, lithologically, from that found on the tenritory of the Siliceous 
Claibome stage, underlaid and overlaid by gray Lignitic clays, similar in all res- 
pects to tliat of tlie rest of Tippah, and connected with the latter by numerous 
outcrops, although the stratum is not strictly traceable. The rock mentioned 
contains Ven^tricn rd la pldui costal, Citrdium Nicolletif, and other fossils, appa- 
rently |)eculiar ; whence it appears that this estuary deposit, at least^ is of 
eocene age — and with it, we should naturally presume, the n»t of the lignitic 
clays of Tippah and Pontotoc, whose highest strata frequently exhibit a ledge of 
rock of a similar character, in which ill preserved remnants of marine fossils are 
occasionally, though rarely, foimd, together with grains of grecnsand (^166). 
Near Shon!2,alo, (^arroll county, also, there occurs a deposit of marine origin, 
with fossils corresponding to the Claiborne stage, which is certainly undeiiM, 
and probably also ooer\9\A b}' lignitic clays, the territory of which surrounds it 
on all sides (sec map). The imperfect state of preservation of most of the fos- 
sils of the estuary deposit of Tippah, just mentioned, render its identification 
with any imrticular stage of the eocene somewhat difficult. — It appear*, how- 
ever, from extensive comparisons made by Prof. W. D. Moore, of the number of 
\'\\y^ found in Venp.ricardia planicost^ from different geological horizons, that the 
average twmher of rih in thftt fossil dccrcises in proportion as wc descend in 
tli<5 sones ; ;is cxhibitod in the folio winj; table : 
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(Paris 36) 

Lower Vicksburg? stage 34 to 35 

Jackson stage 31 to 34 

Claiborne stage •. 26 to 30 (Conrad) 

Siliceous Claiborne (lower) 25 to 26 

The latter numbers (viz : 25 to 263 are also those of the fossil occurring in 
the estuary deposit of Tippah ; affording an additional presumpiion in favor of 
the lower eocene age of the bed in questien. 

Leaving open the question of the age of these Lignitic strata, until settled, 
perhaps, by a comparison of the floras, I shall comprehend under the head of 
the "Northern Lignitic", as a whole, all the beds found on the territory N. of 
the line of the marine Tertiary, and W. of the Cretaceous. 



• 



I. THE NORTHERN LIGNITIC GROUP. 

164. The territory occupied by this group — marked on the map 
by the lighter shade of brown — is generally hilly, with the excep- 
tion of the level belt immediately bordering on the cretaceous for- 
mation — the "Post Oak Flatwoods," which will be more specially 
described in the Agricultural Report. In these, the material of 
the Lignitic formation itself (generally in a disintegrated condi- 
tion), forms the surface ; on the rest of the territory, the Orange 
Sand generally overlies the latter thickly, having been, as usual, 
deposited on a deeply denuded surface, whose hills and valleys 
cause great irregularity in the occurrence of outcrops, as well as 
uncertainty, in many cases, as to the very existence of the lignitic 
formation, unless accidentally demonstrated by deep borings. 
Nevertheless, there are extensive regions in which these strata 
appear at and above the level of the drainage, forming the base of 
the hills, and the beds of the streams ; and being, very generally, 
the water-shedding stratum. 

1G5. In the Flatwoods, and the hills immediately adjoining them to the 
westward, the materia*, of the formation is usually a hard, gray or whitish clay, 
sometimes laminated, but more usually of a massy cleavage, with a tendency to 
conchoidal or nodular forms, which are conspieuous in most of the outcrops 
found on whitened hillsides in the Flatwoods. This clay shows but littl0 ten- 
dency to disintegrate by the atmospheric agencies alone ; it does not '*slake" 
r^idily, so long as it retains its originid structure, and hence, it is very generally 
worn into genuine pebbles by the streams. When however, it has once been 
broken up and worked into a plastic mass by mechanical means (as for in- 
stance by denudation and re-deposition, or in roads), it resumes this condition 
with extraordinary facility. Such is the nature of the surface material of the 
Flatwoods, obviously derived from the (originally hard and intractable) clays of 
the underlying strata, which it covers to a depth of from two to ten feet, form- 
ing, to a great extent, both the soil and subsoil. These sur&ce clays possess a 
cleavage strictly massy, the cleavage planes being generally of a reddish tint ; 
a rain falling on tliis mass, instantly converts it into the toughest mud. This 
toughness is rarely impaired through the presence of sand ; the uncombined 
siliceous matter contained in the mass is usually in a state of fine division, and 
is to a great extent perhaps derived from subsequent infiltration with siliceous 
solutions, which evidently have been active within the mass after its deposition. 
For not only do we often find the clay itself indurated into a claystone of con- 
siderable hu^ness, through the intervention of a siliceous cement, but we fre- 
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quently meetj withia the mass, irregular veins and lenticular sheets of a very 
hard, gray or brown siliceous rock (at times almost a pure homstone, at others 
consisting in part of clay), whose drusy, nodular surfiice plainly shows its origin. 

166. Stratified claystoncs (6 to 18 inches in thickness) are of common 
occurrence at or near the top of the Lignitic strata of Tippah and Pontotoc, at 
no great distance from the border of the cretaceous formation. These clay- 
stones sometimes differ from the clay itself in little else than their greater 
hardness, i>ut usually they are somewhat sandy, and contain numerous black 
grains — in some instances, grains of greensand. Through these claystones, 
every degree of lithological transition from the pure, almost white clay, to the 
fossiliferous sandstone of N. Tippah (l[ 168) may be traced, and careful exami- 
nation will sometimes detect in them imequivocal remnants of marine fossils. 
Such is the case with the (glauconitic) claystone overlying the lignitic clays at 
Mr. Brougher's place, S. 7, T. 5, R. 2 E., Tippah county, and at an outcrop a 
mile W. of Pontotoc. At the latter place a Turhinolia / and part of the nucleus 
of a Natica ? was found, with other impressions too indistinct to be recognized ; 
at the former, the exterior cast of a small, deeply ribbed Venerioardia f or Area ? 

I have not met with any of tJiese claystones on the territory of the Northern 
Lignitic S. of the outcrop mentioned, near the town of Pontotoc. Thence S. 
to the Succamoche River, I have seen only the whitish "Flatwoods Clay ;" 
where the latter is massy or nodular, it rarely contains unequivocal signs of 
vegetable fossils. Westward of the Flatwoods proper, however, the clays are 
commonly laminated, less uniform in their character, and interstratiiied more or 
less with sand. Such usually are the clays associated with the lignite beds, 
and containing impressions of leaves ; nevertheless, the genuine "Flatwoods 
Clay'' character frequently re-appears, locally, over the whole region. 

167. The greatest deversity of material generally obtains in connection with 
the Lignite beds. They are usually overlaid, and sometimes underlaid also, by 
yellow sands, or sandy clays, or numerous alternating layers of these nuiteiials, 
often strongly lignitic themselves, and correspondingly dark colored. On the 
other hand, pure, refractory, blue or green clay, of a massy cleavage, and void 
of sand, is sometimes found associated with the lignite beds, and especially as 
forming the subjacent stratum. 

A special description of the lignite beds will be found under the head of the 
Useful Materials of this group (1252, ff.). Within the light colored, laminated 
clays of this formation, are not unusually found rounded masses, from the size 
of a mans head to that of several bushels, of a black substance so much resem- 
bling stone-coal, as to render it undistinguishable, at tunes, even to a practised 
eye. It is a kind of bitumen, similar to that Ibund sometimes in the Rotten 
Xdmestone ; in the fire it is semi-fused like Cannel coal, swells and bums with 
a brilliant, smoky flame, producing a lights spongy coke, which burns with 
difSoaity, leaving but very Uttle, white ash. A more eligible material for the 
mannfiictare of illuminating gas could scarcely be procured ; but thus fiur, no \ 

continuous deposit of this substance has been discovered. Among the locali- 
ties where it has been found, I may. mention : Mr. Broui^er's place, S. 7, T. 5, 
R. 2 K, Tippah county ; Dr. John Thompson's, S. 8, T. 12, R. ^ E., Calhoun 
cttonty; Mr. Madison Carr's, S. 6, T. 11, R. 5 W.,Tallaba8ha county ; between 
Sun Creek and Trim Cane Creek, in Mr. Dillon's neighborhood, Ocktibbeha 
county. 

168. Localities of tfie Northern LigniUc Qroup, — ^Near Mr. David Reeve's, 
S. 36, T. 1, R. 3 £., N. Tippah county, we obtain, along the bed of a branch, the 
ibllowing section : 
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(Sec. 16.) 
SECTION OF THE LIGNITIC STRATA, AT D. KEEVE'S, N. TIPPAH. 
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CHABACTER OF STKATA. 

Orange Saiid — HUltops. 



c 



I — I — I I IV I lied Shale, non-fossilifcrous. 
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4? 



Gray laminated clay, washing into pebbles — ^non- 
fossiliferous. 



I I 



I I I 
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Clay-sandstone, spotted blue and yellow, with green- | 
sand dots. Venericardia planicost/x, Cardium Nicol- 
leti?, TrochuSy Ostrea, etc. 

Gray laminated clays — not visible at the outcrop, but 
struck in wells in the neighborhood, after passing 
through the rocks; below the clay, white, water-bearing 
sand. 



2 



The precise thickness of Nos. 3 and 4 could not be ascertained, from the 
overlying detritus. No. 4 is precisely similar to the fossilifcrous shale at 
Hurley's schoolhousc (1F170, Sec. 17, No. 2), but like the underiyii^ clay, of 
which it is probably a metamorphosis (1141), is without fossils. The same rock, 
as No. 2 of the preceding section, occurs on a ridge on the £. side of Muddy Greek, 
on SS. 16 and 17, T. 2, R. 4 E. Here a ledge quite similar to that at Revees' 
but with only here and there an imperfect fi»sil, appears on the summit of the 
ridge, jutting out in an abrupt hillock at its northern end, whence it dips south- 
ward and crops out on the hillside for a mile, disamMuring about 30 feet betow 
the summit of the ridge, which consists of Orange Sand. A lower ridge, inter- 
vening between the one just mentioned, aiid Muddy Greek, shows bald hflUops 
consisting of a toug^ gray clay soil, underlaid by gray laminated clay. 

169. In the country on the heads of Muddy Creek^ Wolf River and Tijmh 
Groek, in TT. 2 and 3, RR. 2 and 3 E., •utcrqs of the gray nodular '' flat- 
woods Clay'' are very common on the hillsides, which often appear quite simflar, 
at first sight, to the '* bald prairie spots" of the Rotten Limestone country. Several 
outcrops of this kind occur on the Ripley and Salem roads, and they are com- 
mon in the bluffs of streams. On S. 29, T. 3, R. 3 E., (Squire Street's) there is a 
bed of lignite — which, however, I had no opportunity of observing personally. 
In townships 4, 5 and 6, ranges 1 and 2 E. (S. W. Tippah), we genendly find 
the clays laminated rather than nodular, frequently intorstratified with sand, and 
rarely destitute of vegetable remains— which, however, as a general thing, are 
pooriy preserved. Characteristic outcrops of this kind occur on Ocklimita Greek. 
Thus on S. 33, T. 5, R. 1 £., near Hickory Flat, there is a bluff about 70 feet 
high, which consists of alternating strata, from J^ inch to 2 feet in thickness, of 
gray and brown clay, sand, and sandy clay ; the whole overlaid by a few feet of 
Orange Sand. The strata here show a slight westward dip ; in a small outcrop 
on S. 35, the dip is 15 deg. W. b S. — ^which is probably, however, owing to a 
local &ult. — Higher up on the Ocklimita, above the crossing of the Hickory Flat 
and Ripley road (about S. 8, T. 5, R. 3 E.) the bluffs exlubit the following section : 
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(Sec. 17.) 
SECTION AT A BLUFF ON OGKLIMITA CREEK, W. TIPPAH. 





<Xi 


H 


H 


H 


a 


H 


o 


t^ 





CHA&ACTER OF STRATA. 



O 



15 
to 
20 



Orange and Yellow Sand, with ferruginous 
sandstone and large pieces of silicified wood. 



2 
to 



Small fragments of silicified wood, imbedded in 
a soil mass consisting oi sand and comminuted 
silicified wood. 



. I 1 I I Large white quartzite pebbles, with sand. 



I 2 



6 



Gray clayey sand, with traces of fossil leaves. 



Large fragments of silicified wood, the centre of which is black, lie in the bed 
of the creek ; whether derived from stratum No. 1, or from the sand above^ 
does not appear. 

170. About 2 miles £. of this locality, at Hurley's schoolhouse, on a ridge, we 
obtain the following section : 

(No. 18.) 

SECTION AT HURLEY'S SCHOOLHOUSE, W. TIPPAH. 





• 

s 


CHAKACTEE OF 8T1UTA. 


i 




15 

3 


Orange Sand hilltops, with the common femigiiiouB 
sandstone, atd a few finigments of the white silineoaB 
lock with fissures resembling grass leaves. 


3 

2 
1 


1 1 


Fine grained red shale, hard, with impressions of 
leaves an the cleavage planes— Ss/MkfrtVr, PcptUua 
rkombotdea^ Morusy FUu8^ Laurus, OUa Amencana, 
Comu8 sericea, Bhamnus, ThTninaliay Magnolia 
fotuniifolia, Lesqx., M. Mctcmnato, Miohx., lUius^ 
Quercus, Carya, 


1 1 1 


1 1 





Blue clay, similar to « of Diag. No. 5 ; forming 
the body of the ridge. 











According to 0. Davis, Esq., of Ripley, red leaf-bearing shales, probably of 
a similar character, occur on S. 8, T. 2, R. 2 E., about 5 miles S. E. of Spriog 
Hill, Tippah county ; fragments of a 'similar rock I have observed myself, N. oC 
Tippah Preek, in T. 4, R. IE. H. A. Gwyn, Esq., of Saulsbory, Teoa^ 
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possesses iiuc specimens of leaves occurring in a red, micaceous, schistose sand- 
stone, near|Goy. Matthews' place, in N. E. Marshall county. Of the 
precise position of the rock in these localities, I am not informed. All of 
them are probably metamorphoses of different materials of the Lignitic forma- 
tion, by means of ferruginous solutions dcriyed from the Orange Sand. 

171. The following section, from a Wuff in T. 6, II. 1 E., on the Corners- 
ville and Hickory Flat road, as well as that mentioned as occurring near the 
latter place on Ocklimita Creek, will give a fair idea of the character of the 
outcrops observed in S. W. Tippah and S. E. Marshall. 

(Sec. 19.) 

SECTION OF LIGNITE STIlA^rA, FROM AN OUTCROP IN T. 6, R. 1 E., 

TIPPAH COUNTY. 





• 

G 
1 

8 


■r. 

'A 

3 


CHARACTER OF STRATA. 


• 

c 

J5 


Gray sandy clay with conchoidal cleavage, non- 
fossilifcrous. 






Black laminated clay with impressions of leaves, 
and a seam of lignite at the base. 




1 


O 








Blue massy clay, non-fossiliferous, same as No. 
1 of Sec. 18, and lowest stratum of Diag. No. 5. 










1 















This section also represents faithfully numerous outcrops in S. Lafayette, and 
N. Calhoun counties — some sections, however, exhibit nothing but sharp, 
yellow sand, with faint impressions of leaves. The region in which the above 
section occurs, is remarkable for the number and large size of the ferruginous 
nodules occurring on the surface of the formation (^42); silicificd trunl^, also 
being very common in the same position, and remarkable for the perfect preser- 
vation of their vegetable structure. 

172. At Rocky Ford, Pontotoc county, the S. bonk of the Tallahatchie River 
contains an exposure of about 12 feet of black, very micaceous, sandy, laminated 
clay, passing in spots into a soft micaceous sandstone. In the upper portion oi' 
this mass (which is overlaid by Orange Sand capped with white siliceous sand- 
stone — ^58) there are large, flattened ferruginous nodules. 

The outcrops in ran^s 1 E. and 1 \V., in Pontotoc and La&yette, are merely 
repetitions of those just mentioned, while R. 2 E. is occupied chiefly by the 
Flatwoods. W. Marshall, and N. andW. La&yette, exhibit chiefly the Orange 
Sand strata, though here and there a deep well reaches the "Uackdirt," 
yielding fetid water. In S. Lafayette^ however, on the waters of the Yockeney- 
Patafa, the lignite formation is well developed ; as also in Calhoun and £. 
Yallabusha. The following section occurring on the Yockeney River, S. T. 
9, R. 3 W., will serve to characterize the strata of that region : 
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(Sec. 20.) 
SECTION AT PKICFS OLD MILL, ON THE YOCKENEY RIVER. 





FEET. 


H 

g 

»^ 
3 


CHARACTER OF STRATA. 


• 

o 


* . . • 

• « • . 




Orange Sand — ^hilltops. 


5 


• • • 


12 
to 
16 

1 


Sandy transition layer, with ferruginous nodules. 


4 




Whitish clay of nodular cleavage (" Flatwoods 
Clay'') without leaves ; passing into 




. • . 


Dark colored, bluish clay, thickly laminated, with 
obscure remnants of leaves. 






§ i 


Dark colored, fetid, lignitic clay, with seams of 
lignite. 


o 




8 
to 
10 




Black clay, somewhat sandy, with traces of 
leaves. 


2 










i } i 1 


1 


1 


Lignite — ^thickness not ascertained — ^bed of river. 


1 



Lower down, on Dr. John Taylor's land, S. 30, T. 9, R. 3 W., the lignite 
crops out, 2 to 3 feet thick, a little above the bed of the liver, which is formed 
by a tenacious blue clay — probably No. 1 of See's 18 and 19. 

173. Higher up, also, on the heads of the Yockeney, lignite is found. A bed 
said to be 8 feet thick occurs at Mr. Vineyard's, S. 1, T. 10, R. 1 W. ; it is found 
in wells in T. 0, R. 2 VV., and also on branches of Potlockney Creek, in T. 10, 
R. 2 W., where I have had an opportunity of examining it. It crops out in 
bluffs and gullies on Hughes' branch, on S. 8, T. 10, R. 2 W., overlaid by some 
30 feet (as far as visible) of sharp yellow sand with ferruginous veins. The 
sand, which is evidently a member of the lignite group, occurs in many bluffs 
in the neighborhood, jmd sometimes contains impressions of leaves. In a branch 
near Mr. S. Ragland's, on S. 9, T. 10, R. 2 W., there is an outcrop of great 
interest, of which Diagram No. 5 will convey an idea. 

The stratum of greenish-yellow sand at a contains impressions of leaves, 
chiefly of a Cirmamomum not unlike the Sassafras, c is a bed of yellowish 
white clay of irregular, or thickly laminated cleavage, containing numerous 
leaves of a Salxd, also a variety of other, chiefly dicotyledonous plants, among 
which a Quercus and Ficusf^ which seem to be identical with species found in 
the red shale of Tippah. In the yellow sand at d^ immediately overlying the 
clay stratum, there occur large bUlets of silicified wood, the interior of which 
is black. The bed of the branch on the N. half of the bluff, is formed by blue 
clay «, of massy cleavage, similar to No. 1 of See's 18 and 19, which appears to 
underlie horizontally. The N. dip of the strata of the outcrop seems, tiierefore, 
to he owing to a fault or landslide. The yellow fossiliferous sand found in other 
focalities in the vicinity, is high above the level of the leaf-bearing clay stratum 
of this diagram. 

In the sands just mentioned, there frequently occur ferruginous, rust-colored 
stripes, which at first sight appear to hQ stratification lines, since they very 
commonly run pandlel to the latter. Sometimes, however, these stripes exhibit 
fanciful undulations and contortions, and would lead the observer to suppose 
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Uut the xtntificBtion a ezcMdJDglf iri^fular, 

bat for the &ct that they nuy mt times be found 

enMsing the true stntification lines. The 

dotted lines in the accompaoy ing diagnm exhibit 

ttiese Gtripee. b is two muses of gray sandy 

clay vertically laminated, imbedded in regularly 

stratified sand. 

In the same township (T. 10. B. 2 W.) ligoiU 

has been struck in numeroiu wells (^2G3). 

174. Uutcruiia similar tn ilio^e exhibi- 
ted ill ^. \y. Tippali and S, LafLiyelte 

(see sectiona 19 and '211) are of conslant 

occurrence in N. Calhnui). 
These strata arc, of course, frcquenily struck 

in wells, and are known under various names, 

as black or blue "dirt" or "mud"; leaves referred 

by the people to various living trees, also "palm 

leaves'' (_i>abnl), and even "acorns" and 

"hickory-nuts" have been oftin reported as 

havio); been found. Tbe wells al and near 

Sarepla, especially, have furnished many ex- ^ 
amples of this kind ; no specimeux of which, ^ 

unfortunately, have been preserved. In a. well S' 
on 8. 28, T. 11, It. 1 W. (Mr. Hunler'sl, thert .£ 
was found, besides the le*r bearing stratum, s |!^ 
trunk of a tree, round, but liguitizvd. ^. 

175. I have not personally essminod the £. 
portion of Calhoun county lying S. of Loosha- ?■ 2 

Bcoona River, but according to all accounts, its ft 9 

geological phenomena do not ditTcr essentially 3 v> 

from those just described N. of the Scoona. ^ "^ 

According to L. Harper, the lignite stialum £ 
which crops out near the town of Pittsboro, hah :c 
Aere in some wella been found to be 30 feet >! 
in thicknefis. — The moet weaterly range of 5" 
townsbips in Chickasaw county, is occupied K 
almost entirely by the Flatwoods, with their " 
characteristK materials, described above ? 

The E. portion of Choctaw county is in most I 
reipects a copy of Calhoun and 8. E. Labjette, ^ 
though on the whole the Orange Sand ridgeii' 
underlaid by the Hgnitic strata, are lower, and 
the soil more fertile, pine being usuaQy absent ; 
here al.w, the line of the lignitic strata is 
generally marked on the hillsides, by forruginous 
nodule.i. Outcrops of dark colored, laminated 
clays occur near BcUclontaine; also one of a bed 
of lignite ; the same strata are struck in wells, 
md in on3 of theie, a round lignitized trunk 
Wii found. SiliciliaJ wood is abundant in the 
oviirlyin^ Orange S.ind strat.v On the h'gher 
riise<i, such ai tbiit on which Greensboro' is 
BituatM. wolN i') to 60 feet deep still remain 
within the O.-anse Smid ; but S. of Grc.-nsboTw', 
on the Itsnkiton rond, nnd at llie httlGr plat-e 
itw'f, the Li,'nitie slrat^i, of the same hn-n is 
those seen in N, Cilhoun, are neap the ijurfaoo 
andcrupODtin the branches allhough 1 have not 
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aaoerUined the occun^nce of lignite proper in that iminediaU; neighborhood. 
Bedfl of lignite occur, however, eastward oi Bankston, in several localities (1(266), 
forming generally the water- shedding stratum. While the lignite at Mr. 
Bridges' is solid and shows woody structure, being evidently derived firom 
forest trees, that in Mr. Wood's neighborhood seems to be composed of indefi- 
nitely shaped fragments of wood, roots and leaves, chielly endogenous — the 
deposit perhaps uf a bog or swamp, intermingled with clay, and crumbling to 
pieces in dryin;^. In both pluces, the lignite stratum is ovuilaid by gray clayey 
sand with bits of leaves, similar to that observed on Ocklimita Creek, (No. 1 of 
Sec 17, ^ 169). Silicified wood it; very common in the Orange Sands ot the 
region. To the eastward, in Ocktibbeha county, the fiatwoods are said to present 
precisely thet^ame features as further N. 

176. The mineral waters at Black's Wells, Chocktaw com 1y are derived from 
divers dark colored clays anc^ sands overlying a lignite hw.atum, which was 
•truck and passed through — 4 feet thick — in deepening a well which at first 
yielded a strong sulphur water ; the latter suddenly disappeared, during a 
thunderstorm, leaving freestone water behind. In spite of le^eated borings all 
around the well, the eiulphureous vein has not as yet been recovered. 

The whole of Winston county, as well as N. Keshoba, uppears to be under- 
laid by a stratum — or perliig^s several — of lignite, ol very variable thickness ; 
from 2 to 12, on an avera:;e, 4 to 5 (eot In N. W. Winston, this stratum is 
found in wells, overlaid by sand and leaf- bearing clays of irregular cleavage, 
similar to that found on Hagland's branch (H 173).—- A good locality for obtaining 
specimens of the fossil flora, is at Mr. Wm R. Coleman's mill, near New Pros- 
pect P. O , on S. 35, T. 17, H. 10 E., where the blutt of the pond consista of 
yellowish, s->mewhat sandy clay of irregular cleavage, in which the leaves occur 
as impressions of adetp bruwn tint. Heie the leaves of a Cycas .', a iSmilaz ? 
and other plants are abundant (Locality c of General Section). 

177. On the heads of the Koxubee River, in N. E. Winst4>n, lignite is also 
abundant ; it is found in wells, crops out in the branches, and on hillsides— 
which wou d seom to make pio^ able the existence ol several successive strata 
of this material. A few years ago a bed of lignite which cropped out on both 
slopes of a rid^e, about 5 miles K. N. £. of New Pnspect, toitk fire from the 
burning of the woods, and kept burning for twelve moi«ths» durii:^ which time, 
the **buming hilP' was quite an attraction for the curious. 

At Louisville, shallow wells are obtained in the Orange Sand before reacbii^ 
the lignite strata ; the deeper wells, however, pass through gray and bluck clays 
and beds of lignitic 2 to 10 feet thick -, lignitixed trunks retaining their rounded 
slispe, have also been found in the region. Fine impressions ot lea\ es are fre- 
•uenUy found in these wells ; in one dug at the residence of G. G. Si e Ucor^ 
Esq., of Louisville, a .^^tratum of grayish-red, fine-grained lock, 8 feet thick, 
was found at 28 feet, most of the overlying material being gray claycj sai.d 
of a laminated structure. The rock resembles closely the feriuginous shale 
of Hurley's Schoolhouse (11170) and contains beautiful impressiohs of exogen- 
ous leaves. 

178. In S. E. Winston, S. W Noxubee, and N. W. Kemper, high ridpes of 
Orange Sand conceal eiitin'ly the Ligniiic foimaticn, until we icach the sope 
which descends into the Fiatwoods, where li|!nitic cla\ s are met with half- May 
up the hillside, with ferrug'nous nodules, etc., but no lignite. The characiir 
of the Fiatwoods, however, is the same as ever. Similarly we see the ligniiic 
clays outcropping on the E. slope of the DeKnlb ridge, and accoiding to L. Harper, 
a bed of lignite 3 to 4 feet thick crops out a few miles N. W. of DeKalb ; but on 
that ridge itself nothing but Orange Sund is to be seen for some distance S. of 
Dekalb. On the waters of Patiikf'aw (reek, however, daik colored clays appear 
on the hiUskles, with ferruginous nodules. Near Blackwater P. O, a soft 
yellow sandstone containing white shells, was said to Lave been struck at 40 
fool, in a well ; the ledge was a lew feet in thickness, hdcw it **bhick mud' 
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appeared and at 60 feet water was obtained in sand. Lignite is said to be found 
in the neighborhood in seTeral places. At Daleville, lignitic clays are near the 
sur&ce, and appear, more or less, all the way to Marion, Lauderdale county, 
where we reach the northern edge of the marine Tertiary, as given on the map. 
Oq Sowashee Creek, 2)4 niiles N. of Marion, we find on a hillside the following 
section : 

(Sec. 21) 

SECTION ON SOWASHEE CREEK, LAUDERDALE COUNTY. 







CQ 

s 


CHARACTEB OF STRATA. 


• 

o 


• • 

• • 


• • 






Orange Sand — ^hilltop — with a bg of silicified 
wood. 


6 


• 
m 
• 
• 
• 
• 


• 

• 
• 
• 


20 




Greenish-yellow sand, sharp, somewat lami- 
nated ; gradually passing into the upper strata. 


5 


o 


1 


1 


6 1 Layer of ferruginous nodules. | 


4 


• 


• 


20 




Gray laminated clay, alternating with sand. 


3 


• 


• 


• 


• 




« 


i 


1 


6 Earthy lignite. | 


2 


• 


m 


8 




Gray laminated clay alternating with sand. 


1 


• 


• 


X 



Silicified wood is very common all over N. Lauderdale. 

179. The fbsoliferous sandstone containing Vmericardiaplanicosta, Monoceroa, 
ani other fossils of the Claiborne Group, is found on or near the summit of the 
ridge at Marion ; while wells dug on tiie ridge penetrate into lignitic clays and 
lignite beds. In a deep cut on the N. E. & S.W. Alabama R. R., E. of 
Marion, on Mr. Spear's contract, the Lignitic formation underlying the fossilife 
rous sandstone, exhibits the following section : 
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(Sec. 22.) 
SECTION AT SPEAR'S CUT, LAUDERDALE COUNTY. 





• 


OB 

n 


CHARAUTEB OF STRATA. 


o 


• • • • 

• • • • 

O 


3 

to 

5 




Loam and Orange Sand, with ferruginous 
nodules below. 


9 


• ' ' ' • 

• 

• • • 

• • • 

• • • 


3 


Yellow, sandy, laminated clay. 8 


8 




Massy, yellow and whitish sand, with ferrugin- 
ous dots. 


7 




3 
to 

4 




Blue clayey sand, on exposure becoming 
oorered with persulphate of iron. Upper portion 
yellow, in thin layers, with a fluted exposure. 


6 




9 




Massy, gray, sandy aiul micaceous clay, lignitic 
above, and sometimes containing casts of a 
Venericardiaf 


5 


{ i 




10 1 Solid Lignite. 


4 




18 




Gray laminated clayey sand, with specks of 
ligmite, fragments of branches, etc. In its upper 
portion becomes strongly lignitic. 


3 


i i 


1| 


Lignite. 


2 


• • • 


10 




Bluish clayey sand, alternating with layers of 
" Flatwoods Clay." In this bed there occur at 
times large nodiUes of gray, radially crystallized 
calcareous spar. No fossils. 


1 


• • • 


• • • 





In a well bored at Marion Station, 2 miles W. of Marion, on the M. and 0. B. 
B., strata similar to these were penetrated for 425 feet, when a ledge of hard 
sandsUme 18 inches thick was struck, then 1 foot of bluish sand, then 1 inch of 
hard rock, then bluish clayey sand with comminuted shells — a sandy marl— 
and thereafter at 450 feet a bed of shells— chiefly oysters, judging by the 
fragments — ^in loose siliceous sand, about 5 feet thick ; then blue clayey sand to 
475 feet, when a very micaceous sand was bored up, to 480 feet The material 
before me is insufl^ient to determine whether or not these shells are tertiary ; 
but it is likely that they should be so, since the cretaceous formation (which 
might haye been reached here) in this latitude, and &r above, shows no trace of 
sixmlar materials. 

180. Of the geology of Neshoba county, I possess but few data — deriyed, in 
part, from a hiusty trip in autumn 1855, the field notes of which, with others, 
have disappeared. The Orange Sand formation is said to be very largely 
developed N. of Pearl River, forming some of the highest ridges in the State. I 
have reliable information, however, of the existence of lignite beds and ''black 
dirt" in the N. part of this county ; while in the S. portion, we find a yellow or 
white, soft sandstone, sometimes showing transitions into claystone, in which 
fossils of the Claiborne stage appear (IT 190^ ). Its resemblance to the fossilife- 
rous rocks both of S. Lauderdale, and Tippah, is very striking. 
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Of Le&ke county I know nothing as yet, save that in its N. W. corner, near 
Thomastown (as in a large portion, at least, of Attala county;, fetid gray clay8« 

Jielding siline an I pur^itive waters, often impregnated with sulphuretted 
ydrogen, are found in wells at no great depth (30 to 50 feet). The same is true 
of the aijoinin^ portions of Mulison county, where, although outcrops are very 
ocaroe, I hive h id the opportunity of examining the m itsrial freshly dug from 
,welU— IS at Bfr. R A. McMEillans, S. 33, T. 13, R. 5 B, where at 28 feet, 
beneath the0ring3 Sini, fetid laminated clays of various dark tints, with vesti- 
ges of leives, and sm ill crystals of gypsum— interstratifiel, more or less, with 
dark-colored sinds, were struck, and water obtained in a stratum of black 
sand at 47 feet. The mitarial is absolutely identical with that observed at 
Vaiden, in the despcut(irl83), nni the same is found only a few feet beneath 
the surface, in mmy points in N. hlolmes, e. g., at Rockport. 

181. Further VI , we tiad in S37er.il cuts on the N. 0., J. and G. N. R. R. (e. g, 
on S. 29, T. 12, R. 5 E ), dark colored, fetid clays, charged with iron pyrites, 
and containin<; num3rou3 small layers and veins of glossy lignite. Where these 
clay^s are expose 1 to the atmosphere, thsy speedily become covered with a white 
effljre.Hcence, which sometimes also appears in fields, on the surface soil,— « 
mixture chiefly of copperas, alum, and gypsum. — The same strata aro struck in 
wells, and give rise, probably, to the mineral waters of the "Artesian Springs." ' 
Kg regular bed-^of true lignite, so for as known, have be^n struck in this region, 
but such bsds are found in Tazoo (according to L. Harper), W. Holmes, Carroll, 
Tallabtishi and Panola, anl probably also in DeSoto county. Of the Lignitic 
formition, as it exists in the country bordering on the M'ssissippi bottom, I 
cannot speik from personal observation. According to inlormation obtained from 
intelligant inhabitants, and observations quoted in various places in L. Harper's 
Report, the character of the lignitic strata of that region coincides closely with 
that obs3rved further E , and it would seem that through the counties of Marshall, 
Lo&yette, Yallabusha, Carroll and M;idiflon, an immediate connection of the 
Lignitic of the interior with that of the Mississippi bluff, can be traced. In a 
Mgle locilitv (S. 27, T. 9, R. 4 W., Tazoo county), an outcrop mentioned by 
L. Harper (Report, p. 1B8) offers a phenomenon not observed elsewhere, viz : a 
•tratnm of lignite tmUrlaid by pebbles; on the strength of which, he considers 
tile wWe of the Northern LtgrUUc as being geologically connected with the 
Orange Sand— to which, for the rest, it shows no more special relation than to 
any of the oth3r formations of the State. He does not describe the character of 
the pebbles, nor does it appear that special care was tiken to ascertain beyond a 
doubt, the import mt Cict that the pebbles were in their original plaoe, and that a 
case like that figured by him on p. 50 (c ^pied from my field notes) was out of 
qnestion. Siliceous pebbles, however, occur in the fossiliferoas sandstones of 
8. N^eshoba ; so that, even if the facts as alleged by L Harper Khoald be 
aabstantially correct, they would prove nothing agunst the probable supposition 
•f the equivalence of the lignite stratum of the Mississippi bluff to those of BL 
M issis-iippL They may, nevertheless prove to !« an independent formation.— 
Oak and hickory leaves, and acorns associated with fragments of lisrnite, are 
Mud to have been found in wells in W. Panola, Carroll and W. Holmes ; the 
Mine has been the cise in N. Marshall and in DeSoto, in several localities. 
Generally, however, the Orange Sand, represented largely by the pebble beds, 
appears to be the prevalent formation even to great depths, in thU region. 
^ 182. Tne character of the formation in E. Yallabusha has already been men- 
&ned(irl74) as being similar to that of N. Calhoun. In the central portion 
(N. and S.) of the countVt lignite does not seem to occur ; gray or white clays^ 
laninated, and more or less sandy and micaceous — often ressmbling, at first 
•i;iht, the Rotten Limestone, and not unfrequenily claimed as such bv the inhab- 
itants — and gray sand, form the usual material of the outcrops, which are by no 
meum abundant W. of Water Valley, in Mr. Madison Can^s neighborhood, 
white laminated clay appears on hillsides falling off towards Otuckalofa Credc ; 
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in blnfTs on the bunks of ibe latter stream, gray sand appears. Tbe wells at 
Coifeeyille have freesti ne water, bat a short distance W. of town, wells strike 
'*blaok dirt" and poor water. Travel ng S. we next meet an outcrop on the 8. 
bluti'of Okachicama Creek, the steep hillside being altogether denuded of suriaoe 
material, and exhibiting some 30 feet of laminated clay, which is gray while wet, 
but when dry almost white. Like the clay of the Flat woods, when once disin- 
tegrated, it readily forms a highly teuscious mud, which has given some un- 
pleasant notoriety to this hillside, among the waggoners. This clay is found for 
about a mile each way from the crossing, on the hanksof the creek; liut wells 
dug on the ridge prove it to be only a very narrow band, since it in struck no 
more a few hundred yards S. of the creek, at 50 feet. Very shallow wells 
prove the impervious clay to be not far from the surface on Perry's Creek, on 
the S. side of which it crops out, not far above tbe crossing of the Cofleeville 
and Grena la road. Near Grenada, according to L. Harper, dark, laminated, 
micaceous clay crops out on S. 13, T. 22, R. 4 E , giving rise to an alum spring. 

183. Little else than Orange Sand is to be seen in N. Carroll, along the line of 
the M. C. R. R. A few miles N. of Middleton, however, we hear of "blue dirt" 
in the wells, and it appears in tliese, as well as in a few outcrops, between 
Middleton and Shongalo. Near the latter place, at Vaiden Station, we find in a 
R. R. cut, associated with gray and brown clays more or less lignitic and 
gypseous, a mass composed of sharp, coarse siliceous sand and grains of glaucon- 
ite, cemented by hydrated peroxide of iron, with more or less clay, and contain- 
ing numerous impressions of shells, apparently of the Claiborne Gfroup. 

The position of the strata in this inten^sting I'cal'ty cannot, ut fortunately, 
be very clearly observed, in consequence of the southward ascent of the grade 
of the R. R. from the two small cuts containing the ferruginous greensand, 
Cowards the deep one in which the gray signito-gypseous clays appear, so as to 
leave unexposed the line of co^tct between the two materials. There can, 
however, be little doubt that the fossil iferous deposit is Loth ot^r-and uncMtad 
by clays like those ex()06ed in the deep cut at Vniden ; for while, in the latter, 
they occur at a level considerably above the fossiliferous strata, and are without 
any perceptible dip, wells and cisterns dug at the staton find, at a level fiu* 
hdow the latter, nothing but clays precisely similar to those in the deep cut— of 
brown and gray tints, with rosett&s and laminsB of gypsum, frequently incrusted 
with a yellow ferruginous mineral (Yellow Iron Ore, 11224). In the middle 
cut, the coarse, glauconitic, daik orange-colored, ferruginous sandstone forms a 
pretty uniform stratum about 3 feet thick ; it is in this that the fossils are most 
abundant These are preserved as impT-essions and nuclei only, among which, 
thus far, the following have been recognized : 

Haut'las zigzag ! Voluta peirosa, CoN. ! 

Oitrea divaricata. Lea ! Bentttlium, 

Venericardia rotuvday Lea 1 Tarritella vetasta^ Lea ? 

Cardium NteolleH, Com. ? Ter^a venttsta, Lka ? 

Jifrictda. Solarium, 

Underlying this rock, and in the cut adjoining northward, alternating with it, 
there occurs a stiff amorphous clay, with s'larp sand and some greensa**d grains, 
also of a deep orange tint, and exhibiting traces of fossils. These materials also 
contain, both in these cuts and in some further N., variously shaped ferruginous 
concretions, whose shell is of limonite character, and filled usually with fine 
yellow ochre. 

The peculiar deep tint of the heavy subsoil in several localities in this neigh- 
borhood, (contrasting strongly with the unusually pale tint of the post-tertiary 
surface loam commaly seen in S. Carroll), renders it evident that Uie red clay 
above mentioned, has contributed to form the same. No other outcrops, how- 
ever, seem to occur in the immediate neighborhood ; but cuts exhibiting similar 
materials occur on the R. R., between Vaiden and Rockport 
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184. In the bed of Peechyhaly Creek, S. of Shoogalo, on S. 2 ?, T. 16, R. 5 E., 
there occurs, associated with blue clayey sand, a soft sandstone, mottled blue 
and yellow, very closely resembling that of S. Neshoba and Lauderdale ; no 
fossils were, however, discovered in it. Large billets of silicified wood have 
been found in the neighboring streams, by Wm. Batey, Esq., in whose well on 
S. 35, T. 17, B. 5 E., laminated clay like that in the deep cut at Yaiden, with 
rosettes of gypsum, was struck at 28 feet, continuing, with little change of 
character, to 44 feet; a level fully as low, probably somewhat lower, than thAt of 
the ledge of rock in Peechyhaly Creek, in the edge of the bottom of Big Black 
River. Crossing the latter at Kirkwood's Ferry, about S. 11, T. 16, R. 5 E., 
we find on the S. side a steep bluff about 70 feet high, on which the following 
section is exhibited : 

(Sec. 23.) 

SECTION OF TERTIARY STRATA AT KIRKWOOD'S FERRY, 

ATTALA COUNTY. 
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White siliceous sandstone, non-fossiliferous. 
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Yellow sand, grains rounded, no fossils — Orange Sand. 
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Dark orange-colored, glauconitic sandstone — ^fossils as 
at Yaiden. 
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Ferruginous sand, ^somewhat glauconitic, with few 
fossils. 
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Gray laminated clay. | 2 






Yellow sand, without fossils. 
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The white siliceous sandstone. No. 7, which is very abundant on the ridges 
of N. Attala (159), strews the hillside. 

185. The &cts just stated, in connection with this section, can leave no doubt 
as to the fact, that the lignito-gypseous strata both overlie and underlie this 
marine ferruginous deposit, which is quite extensively developed in N. Attala, 
and acquires some practical importance through the laige amount of greensand 
it contains ; which not only renders some of its materials suitable as manures, 
but is also scattered through the heavy "red hills" soil of that portion of the 
county, rendering them both fertile and durable. In numerous steep gullies on 
the Shongalo and Kosciusko road, as well as on the bluffs of Zilfa, and both 
forks of Poukta Creek, the several materials observed on the bluff at Kirkwood's 
Ferry, crop out ; and the fertilizing powers of the very sand deposits of these 
creeks (in which, of course, the greensand is concentrated), are abready known 
and appreciated among the agriculturists of the region. 

186. I have not traced out this formation in E. Attala county, but have looked 
closely for traces of it in WinstoD. The deep characteristic tint of its materials, 
which is unmistakeable in the "Red Hills" of Attala and Holmes, again meets 
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the eje in the subscul of the "Noxubee Hills" in N. E. Winston, and, as an 
intermediate point, at Mr. Coleman's (if 176). The peculiarly sharp, unpleas- 
antly gritty sand which the red clay of this formation contains, seems to be 
recognizable at several points in the Noxubee Hills ; as at Mr. Davis' milt on 
the Noxubee River, where on a hillside we find, overlying the white laminated 
clays of the Lignitic, a singular conglomerate, consisting of pebbles of the latter 
clay, sometimes several feet in diuneter imbedded in a dark orange colored, 
gritty clay, resembling greatly that of the Shongalo strata. The conglomerate 
tis sucht I suppose to belong to the Orange Sand Formation, under the head of 
which, but for their intimate connection with the fossiliferous strata of N. 
Attala, these phenomena would more properly have been noticed. The pro- 
clivity of the Orange Sand to appropriate the materials of other formations, I 
have already sufficiently exemplified. At the outcrop on Sowashee Greek, as 
well as in other intermediate localities, a similar state of things obtains. It 
would therefore seem, that the marine deposit of which we find an outlier at 
Vaiden, and the main body in N. Attala, originally covered a much greater area, 
but has been greatly denuded during the Orange Sand period. 

187. I have not found any indications of this formation much S. of the S. 
prong of Poukta Creek. At Kosciusko, the lignito-gypseous '"lays alone are 
struck in the wells (in one lately dug on Dr. C. B. Galloway's pli^ce, 5 ms. fix>m 
the town, a bed of several inches ot white fibrous gypsum has penetrated), and 
the surfiice material is of B,pale hue. Nor do we &d any trace of marine fossils 
S. of the Poukta, until we reach, at Canton, the calcareous strata of the Jackson 
Ghx>up. Whether or not any connection is traceable throu^ S. E. Attala, and 
the adjoining portions of Winston and Leake, into the fossiliferous sandstones of 
S. Neshoba (irl90^ ), still remains to be determined. 

I have been reliably informed that ''red hills" similar to those of N. Attala, 
exist in N. E. Holmes. Moreover, I owe to C. Gr. Armistead, Esq., of TaUo- 
btisba, information concerning the existence of a ferruginous rock containing 
marine fossils, on the waters of Wolf Creek, S. W. Choctaw county, which 
win probably prove to be identical with the Shongalo rock. 

In the wells bored in S. Madison, by the Rev. Mr. Lambuth (ir322), the fos- 
siliferous marine strata of the Jackson Group were passed throu^ at about 90 
feet, after which, "blue dirt," with selenite, several ledges of sandstone, and a 
lignite bed of 40 feet thickness, were struck, but no more marine strata were 
reached at a depth of 415 feet. At Jackson, however, at the Penitentiary well, 
after passing through 32 feet of sur&ce material and fossiliferous strata of the 
Jackson age, Lignitic clays were, penetrated for 418 feet, after which, a bed of 
sheUs 20 feet thick, extremely rich in greensand, was passed through into water 
bearing sand. The friable shells brought up by the auger are too much com- 
minuted to allow of determination. — ^Whether this bed is a continuation of the 
Shongak) deposit, or an independent basin or estuary: there cpn be little doubt 
that it, also, is of the Claiborne age. 

XL THE CLAIBORNE GROUP. 

A. THE SUilCEOUS CLAIBOBNR STRATA. 

188. The character of the rocks of this group has already been 
mentioned in connection with the Northern Lignitic Group, of 
which, in analogy to the deposits of N. Attala, it seems to form, 
as it were, a subordinate member. Its fossiliferous, aluminous (but 
rarely siliceous) sandstones, and claystones, do not impart any 
peculiar feature to the surface of the country, which bears as a 
general thing, the character of the Orange Sand Group. 
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Thus &r, it is only in S. LouiderdaLe and N. Clarke, that 1 have examined the 
rocks of this group somewhat specially. At Marion, as beforo stated, we fiid a 
stratum only a few teet thick, of rather coirse sand^stone, of variable decrees of 
hardness within its mass, and containing silicitied fossils of the (lower) Claiborne 
age, overlying immediately the Lignitic strata, as sejnin Speirs* cut (irl79). 
Some portions of this rock are of excessive hardness, from others, the s licified 
shells can bo picked by hand, and in weathering, the shells are left projecting 
above the surface, as in the Tuiritella Limestone of Tippah. In view of the 
impossibility of obtaining fragments of any considerable size, of uniform hard- 
ness, the supposed adaptability of this rock to the manufacture of buhrstones 
is somewhat Utopian. The softer varieties disint.grate very readily, and more 
especially under the influence of fire. It appears that many of the ridges in the 
neighborhood of Marion were once cappi^d with ledges of this rock, as some are 
even now ; for on some ol tnese, especially W. of the town (as for instance, on 
8. 3 i, T. 7, R. 17, and ridges connecting therewith) we Hnd imbedded in the 
soil and subsoil great numbers of silicified shells, which seem to have been 
gradually washed down from above. They are generally in a poor state of 
pres3r^&tion. with the sob excdption, psrhips, of Venericardia planicsta, of 
which I have obtained Urge, well preserved specimens at the locality mentioned; 
of the univalves ( Voluta, Monoceros^ Pyrula) only the columella is commonly 
preserved, and decay has often brought out prominently the lines of growth, 
where the rest of the shell is extant. When fretihly dug from the soil, these 
shells are often quite soil and friable, but harden by exposuro. The so I is. of 
course, largely composed of the coarse sand which forms the body of the rock. 

189. The rock is not on the whole very common in S. Lauderdale ; it is com- 
monly found on the hilltops and crests of ridges, in limited deposits, the greater 
portion having, probably, been unable to resist the denuding agencies of the 
Orange Sjuid. 

The ro:k found at Marion, like that of Tippah, contains occasionally "galls'^ 
of gray, fine-grained claystone. On a hillside near the 10 mile post on the 
Marion and Quitman road, we find a solid ledge of this whitish claystone, about 
6 in's thick, forming the top ledge of an outcrop of sandstone, some of which is 
Tery coarse, slightly glauconitic, and the sand* grains consisting apparently of 
chalcedony. Other portions of the rock resemble very much the spotted rock 
at Reeve's, Tippah county (13^168), and all aro slightly fossililorous. 

Southward of the point mentioned, these rocks are very common on the 
rid^s — mostly, however, poor in fossils ; consisting of ledges 6 in's. to 2 fejt 
thick, each of which is slightly different from the others. Such is the case on 
the S- bluff of Dry Creek, where 18 feet of the rock appear, and here may be 
■een underlaid by a gray sand, similar to some seen at Spear's cut. S of the 
K. half of T. 4, R. 16 E, however, no more of the rock is to be seen ; Orange 
Sand hills with Lon^-leaf Pine cover the face of the country, and deep wells 
reach nothini; but yellow and red sand. 

190^ Westward of the line of travel just described, we And a good opportunity 
for the study of this formation, on Ohunkey Creek ; in the cuts of the M. & 0. 
B. R. ; and on the banks of the Chickasawhay, at Enterprise. 

I regret being unable, in consequence of the disappearance of the field notes 
relating to it, to give in detail the highly interesting section occurring in a R. R. 
cut on S. 33, T. 5, R. 15, Lauderdale county, about 5 ms N. E. of Enterprise. 
Here the white claystone mentioned above is largely develupid ; as in the other 
cases, it forms the highest stratum, is sometimes seen n solid ledges several 
feet in thickness, and is remarkable, when dry, for its extraordinary lightness. 
Though not rich in shells, it contains fine casts of a Lei'/, and of C 'rdium 
NicolUU t — In its upper portions, this bed p usses into yellowish sandstone re- 
■embling that of S. Neshoba, and sometimes into a hard cherty rock, which 
terns huge, rounded nodules. 

Below it, at the N. end of the exposure, lies a green clay almost destitute of 
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fossils ; in this was found the supposed ovarium of a Fyrula (L. Haiper's Rep., 
p. 149). Further S., however, v e tiod interrenizig between this clay and the 
chert or clay stone, with a rapidly increasing thickness and stiong dip south- 
ward, a stratum ol coarse greenish sand, whose grains consist mainly of 
chalcedony, and some gi^ensand grains (see above). At this point, the stratum 
contains no fossils ; it may be traced, however, thence to Enterprise, where we 
find it in the banks of the Chickasawhay River, paitly cemented by lime and 
teeming with fossils — chiefly Osirea divaricata^ Cardium Nkolleti^ Venericardia 
rotunda, IWien Lifclli, and Scutella — and strongly glauconitic. The greenish 
clay found underlying it at the R. R. cut, iH also present — as shown in the 
following section : 

(Sec. 24.) 

SECTION OF TERTIARY STRATA ON THE CHICKASAWHAY, AT 

ENTERPRISE, CLARKE COUNTY. 
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CHARACIER 01' STKATA. 

Orange Sand. 
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Course glauconitic sand, frequently indurated by a 
calcareous cement, with Ostrea divaricata, vomer, 
Cardium Nicolleti, Vevericardiarotunday Pecten, 
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Coarse ferruginous sand, glauconitic, with indistinct 

fossils. 
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Green clay, apparently non-fossiliferous. Bed of river, j 1 
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Bed No. 3 of this section is also seen in a branch W. of Enterprise, fiHed with 
MortmiOy and a similw one appears in Cbunkey Greek, above Ghunkeyville. 

190^ I have mentioned above (11187) the yellow alominons sandrtooe of S. 
Neshoba. It is veiy poor in fossils at its nortiwm edge, bnt becomes richer as 
we advance southward. The kiUowing shells occur in specimenB derived from a 
locality near the 8. line of Neshoba, on the Philadelphia and Enterprise road. 

Venericardiaplanicosta, Venericardia rotunda, Lea. 

Volutapetrosa, CJoN. Corbaia g^fbosa, Lea ? 

A Turritella—shcll smooth, and remarkable for the small an^e formed by 
the sides of its spire. 

The rock is sometimes of a uniform yellow tint, but more generally spotted 
with blue, and contains galls of indurate clay, like the sandstone of M. Tippah 
(IT 162 ff., lfJ8). 

It occurs likewise in N. Newton, but I have no personal knowledge of its 
character there. There are several cuts of theSoutiiern R. R. in this county, 
which from the accounts of the engineers must be highly interesting and instruc- 
tive, and contain (ossiliferc us rocks; I have not as }et had an opportunity of 
examining them. 

191. IJefls interveiiittg hettceen the siliceous and tlie cnlcareots Claiborne strata, 
— I have not ss yet been able to trace along the Chickasawhay river, the piecise 
relation of the strata seen at Enterprise (the first in which carbonate of lime 
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a^ppears) to those which appear at Quitman. Little chance for observation occurs 
on the Enterprise and Quitman road, until within about 5j.< miles of the latter 
place, where we find outcropping in bluffs and on hillsides, strata resembling 
thos« of the Lignitic further N., consisting of alternating layers of gray and yellow 
sand, and gray and brown clay. Whe&ier or not this stratum underlies the 
Quitman marls, intervening between them and the Enterprise stiata, I have 
been unable thus &r to determine with certainty ; the outcrop occurring on 
the bonks of the Chickasawhay near Quitman (see below) seems, however, to 
render this supposition probable. 

B. THE CAL(.AUEOr> ( LAICORNE STHATA. 

192. The area underlaid by this division of the tertiary is smaller, 
apparently, than that occupied by any of the other groups. I am 
not certain of its western limits, having examined it personally 
only in Clarke county, on the Chickasawhay and its tributaries. 
In the county just named, it does not give rise to any very striking 
peculiarities in the surface conformation. Though outcropping on 
the banks of streams, and in the valleys, imparting to these a more 
fertile soil and a forest erowth indicative of the lime contained in 
the former, it does not, so far as I know, form any prairies — a fea- 
ture of constant occurrence on the territory of the Jackson Group. 
Not being in possession of any pala^ontological evidence concern- 
ing the counties of Scott and Xcwtoii, but learning that prairies 
do exist there, on which the bones of the Zenslodoii occur, I have 
upon analogy supposed the tertiary strata of these counties to 
l>elong to the Jackson Group, and have laid them down as such 
on the map, for the present. 

193. The materials ol this division consist, so far as I have seeu. 
of blue, and white marls, the latter always sandy and often 
indurate. 

In both, all fossils except the oysters are very poorly prc.«;erved, so as to ren- 
der their recognition always difficult, often impossible.' Its beds differ remar* 
kably, in this respect, from those of Alabama, so noted for the fine preservation 
of their fossils. The most northerly, and most westerly outcrop of the marl 
of this division, which I have seen, occurs under a bridge on Suanlovey Creek, 
W. S. W. of Enterprise. It forms the bed, and a foot or two of the bank, of the 
creek, for about 200 yards ; is of a bluish tint, speckled with white from the 
detritus of shells, and sometimes contains indurate slabs. The oysters alone 
are well preserved — Ostrea divaricata, O. sellaeformis — ^the other shells are bro- 
ken and mostly comminuted. PectcnLyelH ?, a Turritella, and a Dentalium 
were recognized. 

194. At Quitman, this marl is found in wells, and crops out near a sulphur 
spring (Smith's Spring) S. of town — scarcely distinguishable from that on 
Suanlovey. Ostrea divaricata j Feden Lyelli, and Corhtda gilhosa. Lea, are the 
only fos^s which I have been able to recognize distinctly. The same marl 
occurs in the branches in the neighborhood of Quitman, and also, according to 
reliable information, on the waters of the Buckatunna in S. £. Clarke. 

On the banks of the Chickasawhay, W. of Quitman, we find a section exhib- 
iting, beneath the sur&ce materials, a stratum about one foot thick, of gray, 
very fat and tenacious, lammated clay, and beneath this, to the waters edge, a 
bluish-gray, non-effervescent, and non-fossiliferous clayey sand, with yellow 
dots, which wash out readily, so as to produce a cellular surface. — ^If the marl 
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at Smith's Spring immediately overlies the gray laminated clay of this section, 
the difference of level would give it ahout 10 to 12 feet thickness. 

195. S. of Quitman, we find the same marl cropping out on a hranch 2 miles 
from town. Then, at the crossing oi Falling Creek, 4:y< ms. in the same direc- 
tion, we obtain the following section : 

(Sec. 25.) 

SECTION OX FALLING CREEK, S. OF QUITMAN, CLARKE CO. 
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CHARACTER OF STRATA. 
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Gray calcareous sandstone. 
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Blue marl, with Ostrea diviaricata^ 0. sellae- 
/(A^mis, and another large, round oyster, undet. 

Yellowish-gray calcareous sandstone (indurate 
marl). 



White sandy marl, almost void of fossils. 



The oysters mentioned in No. 3 of this section, are the only fossils seen here — 
occurring more or less, in all the materials exhibited. 

I have not observed any outcrops S. of this, although the appearance of the 
Poplar {Ltriodendron), Wild Plum, and Crab Apple in the gullies, still indicates 
the presence of the calcareous strata. 

196. Beds intervening between iJie Claiborne and Jackson Groups. — Where the 
Quitman and Winchester road crosses Coonupy Creek, on S. 6, T. 1, R. 16 E., 
the blue marl of the Claiborne stiata does not appear in the bluffs, but a ^na- 
brown clay, stratified in layers 1 to 8 inches in thickness, with sand intervenmg. 
It is well exhibited at the point mentioned, in a mill race, and I was informed 
that in digging it, a great abundance of fine impressions of leaves were found — 
chiefly dicotyMomus, it appears, but among them also a palm {8aM t) leaf. I 
was aJso informed, that on the banks of the Chickasawhay, due W. of the place, 
&e same clay is found underlaid by marl containing numerous indurate ledges, 
and large round oysters— the same, no doubt, as those occurring at Falling 
Creek. — Immediately S. of this locality, on the verge of the bottom of Coonupy 
Creek, we find prairie hilltops, and on the hillsides, outcrops of white marl con- 
taining fossils of the Jackson Group, underlaid by brownish clayey sand. 
Accoiding to level, the thickness of this hgnitic, leaf-bearing stratum cannot 
greatly exceed 30 feet. 

197. At Garlandsville, Jasper county, on S. 8, T. 4^ R. 11 £., we find on 
Soanlovey Creek, an outcrop of lignite of good quality, of which about 2 feet 
are exhibited above the bed of the stream ; it is overlaid by about 2 feet of a 
lignitic clay, or earthy lignite. Higher upon the hills just S. of the outcrop 
mentioned (at Dr. Loughridge's), we find the bald prairie with Zeuglodon bones, 
oysters, and other fossils of the Jackson Group. I have had no means of ascer- 
tahung its thickness at this point 

Near Jackson, on Moody's branch, we find beneath the sheU-bearing sand, first 
bhie sandy clay with ferruginous concretions, and beneath, earthy lignite under- 
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laid by gray laminated clays and sands (T204). The great thickness of this 
lignitic stratum, as ascertained in the well bored at the Penitentiary, has already 
been referred to (IT 187). In the town of Jackson it is commonly struck in dug 
welU, and various kinds of leaves, as well as acorns, have been found in them. 
It is evident that the stratum thins out to the eastward, and at Claiborne, and 
Bettis' Hill, Alabama, according to Lyell (Sill. Am. J., Vol. IV, 2d 8., p. 189) and 
Tuomey, it is entirely wanting, the Claiborne strata being immediately overlaid 
by the Zeuglodon or Jiiekson bed, and this hy the Orbitoides Limestone, of the 
Vicksburg Group. 

III. THE JACKSON GROUP. 

IDS. The territory of this group, although to a conbiderable 
extent occupied, like the rest, by Orange Sand ri4ges, is strongly 
characterized in many region.* by triC occurrence of the black 
prairie soil On its surface, and also, of bald prairies — both very 
similar to those of the Rotten Limestone region, though of muph 
less extent. It shares this character to an inconsiderable extent 
only» with the strata of tlio Vicksburg ("xroup. The material to 
which this |)rair.e soil owes its origin, posse ses considerable ana- 
logy to the Rotten Limestone itself—at times, it is a soft yellowish 
limestone or indurate marl, containing a good deal of clay; at 
others, it is in reality, nothing more than a soft, gray or yellowish, 
calcareous clay. The rocJc and clay mentioned are ordinarily the 
matrix ot the huge Zeafrlodnn bones, which are therefore to be 
sought chiefly in the prairies, and have not, to my knowledge, as 
yet been found at any great distance from them, in Missiseippi. — 
These bones, an oyster somewhat resembling Gryphaea oonvexa of 
the Cretacoous, the vertebrae and teeth of fish, and a branching 
coral (Eschnra sp.) are the common fossils of the tertiary pr&iries 
of S. Mississippi. 

Otter bivalves and univalves, aa also echinodenns, may sometiBaea beiband 
in A tolerably well preserved condition, in the mor^aandy varwtiea (^ this naterial; 
bat as a general thing, imperfect oests only of these occur in the pvttrie rode, 
and usually it requires considerable care to detect their ppeseaoe at aU. 

199. About 70 feet of rocks of this character form the upper diviakm of the 
Jaokson sti^. The lower portk>n is formed by from 10 to 20 foet of sandy 
strata, commonly of a bluish tint, and oontaining greensaad grsins. 

It is this tower bed, cropping out on the banks of Pearl River, at Jackson, 
which has furnished the fossils described by Conrad, and figured in ProL Wailes' 
Report ; and whose state of preservation approaches very closely to thai of the 
welUknown Claiborne fossils, in Alabama. I have not thus far found any vae sti gcs 
of the Zeuglodon in this lower division, but I have identified most of its 
characteristic fossils in the upper strata, at various times and localities. 

200. Whilst the stratigrap ical relations of this group to that next above it 
(the Vicksburg Group) may be traced with cunsiderabl ; regularity of (southward) 
dip, along the channels of the two rivers which cross both belts (the Chickasawhayi 
and Peirl Uiver), there appears to hi somo irregularity in the form of the 
stratum on iU northern portion. According to the levelings of the N O., J. 
and G. N. R. R., the ci^y of Jackson is situated 45 feet higher than Canton, 
Madison county, which is d stant 25 miles due X. from the former place ; by the 
levelings of the Gulf and Ship Island lUilroad Sjrvey, however, the differeiiCe is 
only 25 feet At Canton, we find the highest stntti, apparently, of the Jackson 
Group— the gray calcareous clay matrix of the Zeuglodon^ occupying the surfaoe, 
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though at a moderate depth (20. to 30 feet) the lignito-gypseous material is 
struck, yielding undrinkable water. The same strata are seen all the way 
between Canton and Jackson, and crop out very characteristically htdf a mile 
N. of the State House. Yet we find lignitic strata cropping out on Moody's 
branch, a mile N. E. of the State House, and that at a hypsometrical leyel 
obviously higher^ than that at which; a mile below, we find the beds of blue 
fossiUferous sand cropping out on Pearl River and in the bed of Dry Creek. 
Making due allowance for the undulations of the sur&ce at both stations (Canton 
and Jackson), the surface o^ the lignitic strata, so far from exhibiting a southward 
dip, is still slightly higher at Jackson than at Canton. It seems difficult to 
account for this condition of things unless by supposing a local upheaval of the 
underlying formation to have taken place before the deposition of the lowest of 
the Jackson stag^ I am not aware whether or not similar irregularities exist 
in other meridians ; it is certainly not the case on that of the Chickasawhay 
River, where the same strata sink regularly below the water level, as we advance 
southward. 

201. Localities of tJ^ Jackson Group. — I am not personally acquainted with 
the extreme western portion of the formation, in Yazoo and S. W. Madison. 
According to L. Harper, the marine eocene strata first appear a short distance 
S. of Satartia, Yazoo county, where the material is of a clayey character, and 
contains, among other fossils mentioned by him, Vmericardia planicosta and 
QaMHdium vetustum Q^Uburna") — ^sufficient to distinguish it from the Vicksbuig 
marls, further S. I have also been informed, that bones of the Zeuglodtm have been 
repeatedly found in theneighboiiiood of Satartia ; and vertebraB of the same have 
been kindly forwarded to the collection of the Geological Survey, by W. &. 
licKee, Esq., residing near Satartia* Yazoo county. Harper fiirther mentions 
the occurrence of compact limestone containing Venericardiaplamcoatcif on the 
bluff near the Warren county line, and of a bed of marl (fossils not mentioned) 
on S. 1, T. 18, B. 5 E., Warren (Yazoo ?) coimty ; 1 have seen no specimens of 
these materials. 

202. About 3 miles N. of Canton, the most northerly indications of a cakm- 
reous formation are met with, in the shape af soft white cMicretions of carbonate 
of lime, appearing in a rather stiff yellow loam, at the bottom of gaUJes. These 
indurations increase as we advance southward, and in some small B. B. cuts If . 
of Canton, we find profiles in which the oonunon yeUow surfiice loam is under- 
laid, at the depth of about 3 feet, by a heavier loam containing calcareous 
concretions, of about the same thickness. This in its turn, is underlaid by a 
stiff, bluish white day of massy cleavage (^'joint cl^")> with white, calcareous 
concretions and veins, but containing no fossils. There are not, between these 
several materials, distinct stratification lines ; there is rather a gradual transitkm 
firom one to the other, the upper being probably derived, in the main, from the 
blue clay below, but chan^ by oxidation, the admixture of sand and the 
partial removal by lixiviation of me lime, which has accumulated in the lower 
portion of the mass. 

203. The country between Canton and Calhoun Station, on the N. O., J. St 
G. N. B. B., is so level as to afford little opportunity of examining the formation. 
The peculiar greenish hue, however, which the yellow surface loam assumes in 
the deeper washes, sufficiently indicates the proximity to the surface, of the 
calcareous clays, which are also struck in cisterns — shaUow wells yielding either 
undrinkable water or none at alL S. of Calhoun Station, the strata of the 
calcareous tertiary are well exposed ; affording the following section in the 
''Montgomery cut :" 

R— 
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(Sec. 26.) 
8ECTI0X IN A R. B. CUT NEAR CALHODN STATION. 
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Yellow loam, concretions of lime in its lower portions. 
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Stiir, greenish yellow, calcareous clar, of massy cleavage, 
containing ca'careous concretions. In its lower portioi s 
almost blue, cleaving into large, smooth, irregular 
fragments. 
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Grayish white clay marl, resembling Rotten Lime- 
stone, stratified in layers (of massy cleavage within 
themselves) 2 to 3 inches in thickness. Contains nnmer- 
oos fragments and impressions of shells, mostly indis- 
tinct, some oysters, and bones of Zeuglodon, 


1 



In No. 1, a very large skeleton of Zsuglodonf (remnants of which are Btill 
•bnndant in the pile thrown out of the cut), was found, but unfortunately, its 
portions were scattered all over the country. Uere also, the stratification Uoes 
nvB not very distinct, and the thickness of the Zeuglodon stratum, eqMciaUy, 
taries greatly. At Rev. J. R. Lambuth's, about 2 miles E. of the cut^ this 
«faratum, struck in a cistern, was found only 18 inches in thickness. — ^It is 
cHuefly stratum No. 2 of this section, which causes the trouUetome caving 
of the sides of this cut 

204. The banks of Peaii River, and the hills bordering the bottom, do not ex- 
hibit any outcrops in this region, nor are these vory common until within a few 
■iiles (N.) of Jackson, where strata closely resembling the matrix of the Zm^o- 
don %i the cut (Sec. 26), appear in washes on the roadside ; containing large 
Bombers of the oyster before mentioned, but only tnM)es of other fossils. The 
flune material is found outcropping near the Lunatic A^lum, AaoX % mile N. 
#r the State House. 

The followingf general section, deduced from observationB at Moody's fataach 
and in the McNuU Hills, 1 to 2 miles N. £. of Jackson, will best illuatimte the 
condition of things in this nei^borhood. 
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(Ssc. 27.) 

SECTION OP JACKSON STRATA, AT MOODY'S BBANCH AND 

MoNUTT HILLS. 
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Tellowith-vhito marl, more or less s&ndj, somo- 
times indurate and forming a sod rock ; gives rise to 
" bald prairies" in the McNutt Hills. Contains bones 
of Zeuglodan^ vertebrae and teeth of fish, Eckinua .^ 
Scutdla, Hemtaaterf, and casts of univalves and 
biv^ves of the Jackson Group. 


t t t 


Tollowish white, clayej marl, with few fossils— 
Peden nuperua, Pinna, Oatrea, 


• • • 

• • ■ 

• • • 

• • • 


8 
2 

10 


Coarse yellow sand, somewhat dayey, with *' Jack- 
son fossils" in a fine state of preservation. 


Blue sand, with Jackson fossils, mostly detritus. 
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Blue sandy clay, fetid, somewhat micaceous; its 
upper portion filled with oddly shaped, ferrugmo- 
silioeous concretions. No fossils. 
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fiarthy Lignite. | 2| 
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10 


Gray laminated clay, interstratified with sand, with 
traces of stems and leaves. 


1 


• • • 



No. 6 of this section may correspond to the gray calcareous clay seen N. of 
Jackson. It seems, however, that in No. 7 also, sandy and clayey materials 
alternate more or less. 

206. On Pearl River, just above and at the bridge, strata No. 4 and 5 appear 
fft thehcfiof the river, the whole being', apparently, ofa bluish tint, and its fossils 
well preserved. The bluff at the bridge, and the hillsides below the State Iloune, 
exhibit the yellow aur&ce loam, adn sometimes pebble beds, underla'd 
by greenish yellow, massy clay or loam, which lower down becomes bluish- 
white, and in all respects similar to stratum No. 2 of Ssc. 2G (Mont-iomerv cut), 
cont lining soft calcareous veins and concretions. Beneath these, 15 to 25 feot 
below the hilltops, we find yellow calcareous sand with numerous corals and 
imperfect casts of shells, and the same concretions as in the clay above. Beneath 
this stratum, which is 12 to 18 feet thick, there appears, in the bed of the river, 
the blue sandy marl with Jackson fossils — strata Nos. 4 and 5 of the piccedin^ 
section. The sime strata, the mitrix of the "Jackson sheils,** also crop out on 
Dry Creek, S. of Jackson, where, as well as at Moody's Binnch, I have obtained 
fine collections of fossils. They are also Pecn on tho opposite bank of Tcarl 
River, to the Icfl of tho road embankment, and in tho bed of tho river bcloiv 
Jackson for several miles. 
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206. The following is a list, prepared by Prof. W.D.Moore, of the fossils 
found in strata Nos. 4 and 5 at Moody's Branch and Dry Creek. With a few 
diflferences in the relative prevalence of species, the character of the fauna at both 
localities is essentially the same. Four species not found on Dry Creek arc 
represented at Moody's Branch, while 15 species not occurring at the latter place 
were found on Dry Creek. It will be perceived that 8 of the species mentioned 
below (marked with an asterisk*), arc also found at Vicksburg, thus rendering 
the gap between the two faunas less wide and abrupt, than the lists heretofore 
published would make it appear. 

FOSaiLS OF THE LOWER t>HELL-DEI), AT JACK SOX. 

Mote. — FosshIs common to the Jackson and Vichshurg Stage, are marked m th- 
an astcrislc*. All the species not otheiiviseimnhed have Iteen -named arid desnihed 

hy CONRAI*. 

FISH. 

The teeth of several species of sharks occur in the strata of Uie Jack^ion 
Group; all those mentioned in the catalogue of the Vicksburg fossils (ir220) 
seem to be represented. Prominent among them, both for frequency and size, 
are teeth of Carcfiarodon angusfidens^ of which specimens 4 in's in length have been 
found nciu* Jackson. 

BIVALVES. 



\ 'eiwr id irdia plan i casta. 
*Venericardia rotunda^ Lea. 
* CytJierea sobrina 
*Cytherea imitahilis. 
*Mactra funerata. 
Cardium Nicolleii. 
Astarte par His. 
Crassatellaflexura. 
(JorbiUa densata. 
(Jorhula hicarinata. 
Corbula, 2 n. sp. 
Egeria, 3 n. sp. 
Tellinaj sp. 
*Psammobia lintea. 
Psammobiay sp. 
Liicinai 2 sp. 

"^Dentalium Mississippiense. 
Vapulus Americamis. 
Trochita troc^iifotmis 
Trochita^ n. sp. 
Umbrella pHantdata. 
*Natica Vicksburgensls. 
Natica permunda. 
NaticOy n. sp. 
PyruJa sp., (fenestrated). 
Strtpsidura dumasa. 
Clavdiihes humerosus, 
Clavelithes varicosus. 
Clavelithes Mississippieaxsis. 
Fu8XM sp. 

*TarUnella Wihoni. 
Caricdla poh'ta. 
Mitra dumosa* 
Mxtra Millingtoni. 



Lucina ? 

Corlfisj n. sp. 

tSolen, 

Panopaea n. sp. (all. to P. oblongata). 

Xucula^ 3 n. sp. 

Leda multilineata. 

JjedUf n. sp. 

*Xavicula lima. 

Kavicula aspera. 

Olossus Jilosus. 

Avicula, n. sp. 

Pinna. 

Pecten nuperum. 

Pecten, 2 sp. 

Teredo Mississippiensis. 

UNIVALVES. 

Valuta dumosa. 
Valuta symmetrica. 
BosteUaria velata. 
Bostellaria extetita. 
Morio Peteraoni. 
Canus tortilis. 
Margindla 2 n. sp. 
Cypraea fetiestraliit. 
Cypraea pinguis. 

* Cypraea lintea. 

* Cyp^d^ct sphae/vides. 
Ancillaria. 
Qastridium vetustum. 
Tarritella alveata. 
Turbo sp. 

Architedonica acuta. 
ArchitecUmica bellastriata. 
Phorus reclusus. 
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RADIATA. 

Hcutelhi, Li/eUi f Clt/peisf(>i- sp., Dks. 

llemia'itcr sp., Di:s. 

rORALS. 

Endopachys alatnm^ LoN--n. FlahcUtijn T\'aih.sii. 

Osieodes irroraiv.'^. K^c^iara 2ii[x 

Ceriopcra 5 sp. 

207. Of the geology of N. Hinds, northward of iirownsville. and of ihe 
adjoin' ng poition of Madison, I havo thus far no iiei-sonal knowledge ; Zeuglod,(/n 
bones have, however, Ijeen found in that rejiion ; and also in the bank of Pearl 
Iliver, 5 miles S. of Jackson. 

The formation of N. Rankin (N. of the Peclalmtchie), as well as those of 
Scott county, still remain to be examined ; prairies and ZcuglofJon bones, however, 
which are currently reported as existing in that region, are sufficiently indicative 
of its character. Outcrops of shell marl are mentioned as occurring on Coffee- 
bogue Creek, by Prof. Wailes, and near Ilillsboro', by L. Harper ; the characteris- 
tic &hells are not mentioned. — Since the geological map of the State went to 
press, I have been informed by J. A. Crooker, Esq., Asst. Engineer on the 
Southern H. R, that a marl-bed was passed through in a road-cut on S. £. ^^ 
8. 31, T. C, R. 12 E., Xewton county, showing that in that region, Uie 
calcareous Tertiary extends further N. than it appears on the map. From the 
description given, this marl seems to belong to the Jackson Group. Fine 
specimens of marl, containing disintegrated shells of the Jackson Group, have 
been found by Rev. E. B. Sims, on his plantation, near Morton, Scott county. 

On the prairies of S. Scott and N. Smith, the Zeuglodon bones, as well as 
oysters, are very abundant, and are nowhere more easily freed from the matrix, 
which is generally a very tenacious, greenish-yellow, or bluish, calcareous clay, 
of irregular cleavage, containing traces only of shells, except when preserved in 
flat ferruginous concretions occasionally occurring in the same. Such is the 
case, for instance, in the outcrops near Mrs. Nichols', S. 15, T. 3, R. 9 E.,. 
Smith county, where this clay forms the subsoil ; it contains here, not only the 
carbonate, but also sulphate of lime, in crystals. Zeuglodon bones have been 
plowed up, and washed out in gullies, repeatedly. The bones here are very 
little changed by petrification, and very light as compared with those found in 
Clarke county, so that complete skeletons could, when found, be extricated and 
transported with less trouble than in any other locality I have seen. Very 
nearly the same condition of things obtains further N., in the prairies near, and 
fiouihward of, Home wood, Scott county. 

208. Of the Jackson shell-bed I have thus far seen nothing in this region ; 
both here and in N. Jasper, the clayey Zeuglodon beds alone seem to crop out, 
forming very heavy soils, partly "black prairie", partly "hog-wallow prairie". 
The latter soil is seen on all the dividin- ridges in N. \V. Jasper, while the black 
prahie soil, with the calcareous strata themselves, appears only on the slopes 
towards the streams, and in the bottoms of the latter. Thus, in passing from 
Mrs. Nichols* place (see above) to Grarlandsville, we find on the whole route no 
signs of a calcareous foinnation, save in the bottom of the West Tallahala — a 
black, calcareous prairie soil ; and within a short distance of Garlandsville, the 
prairies on the Suanlovc)'^. Ilere again we see the yellow, more or less cal- 
careous, clay subsoil, gradually passing into a massy, bluish clay with calcareous 
concretions ; and underlying this, the grayish- white, more or less clayey matrix 
of the Zevglodon bones ; i he latter, accompanied as usual by a large oyster, 
corals, etc., are abundant on the S. side of Suanlovey Creek, on the N. half of 
8.14, T. 4, R, 11 E. (Dr. Loughridge's land), where it forms bald or "shell 
prairies", as they are termed here, in contradistinction to the " Post Oak" or 
"hog- wallow" pi-airies. At the foot of the low ridge which bears these prairies^ 
we find the blue, calcareous, non-fossiliferous clay, often mentioned, which 
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seems to be in many cases the result of disiDtegration, rather than a stratum 
occiiping a distinct position in the Tertiary — properly, perhaps, in its present 
conditio^, a member of the Orange Sand Gioup. Lower down, on S. 8, we find 
black piairie soil in tho bottom of tlio creak. I have noi heard of the occur- 
rence' of any calcareous str;iia N. of Gai landsvillo. The road from Girlands- 
ville lo Paulding runs on a sandy ridge, on both sides of which belts of black 
prairie, on which the Zenglodon is found, extend along tho streams. In the 
" lime country" S. of Paulding, however— {about :'laiboino P. 0.,( no Zenglodon 
bones are reported to have been seen 

209. In Clarke and Wayne, tlio Jackson Group, although its territory is 
diminished in width, is well and chai acteristically develoi^ed, and afibrds good 
opportunities for ob^crvrttion. 

From the hillside on Coonupy Creek, where it first appenrs on the Quitmaa 
and Winchester road (if 190}, wo trace tho whitish marl of this group south- 
ward, through outcrops and prairies, to the neighborhood of Dr. O^iburn's, 8. 21, 
T. 1, II. 16 E , Clarke county. Here we find on the bluff of the Chickasawhay 
River, about 30 feet of calcareous, fossiliferou'^ materials, underKM by gray and 
reddish laminated clays — the same, no doubt, as tiiose cropping out on 
Goonupy Creek The upper portion of the marl str turn resembles greatlf 
stratum No. 6 of the section at Moody's branch, and contains, among other fossilfl^ 
Morio Petersfmij Lela mvltiUneatfi^ Bostellaria vdata^ Altctra fanerattty Crftherrm 
imiiabiliSf TarrifeUa alveati. My last visit to this point having happened 
during high water, I was unable to dutermine whether Nos. 4 and 5 of the 
Jackson profile (Sec. 26) are represenUKl here; specimens of the underlying; 
clay, however, were collected by me in 1855. — 1'hey are unequivocally present 
however, in an outcrop about a mile 8. of Dr. Ogbum's, at the bridge acrosi 
Garland's Creek. 

210. There are about 7 feet of the tertiary strata visible above the bed of the 
stream, which itself flows on a material closely resembling that on Pearl River, 
at Jackson — ^a blue sandy marl, with numeroas shells, and gr'ensand gramft. 
This material extends, unchanged, up to about 5 feet above the bed ; thei^ 
there overlies a mass oonsisting of shells and numerous, lai^ge grains of green- 
sand — an analysis of which will be found in another place (T292). Both beds 
contain, in well preserved condition, the shells of the Jackson Group, among 
whwh even a superficial search detected twenty-two species of the leading 
Jackson shells. 

Between Garland's Creek and Buck Creek, 1 mile S. of the former, we 
again find prairies, and at tho crossing of the latter stream, we find its bed 
entirely excavated into bluish white marl containing but little sand, and 
essentially tbe prevalent fossils of stratum No 7 of the McNutt Hills (Sec. 27% 
viz : corals, oysters, Pecten nvpemsj Scutdktf and vertebrsd of fish. 

211. At and near Gen. W.B. Trotter's plantation, 8. 3, T. 10, R. 7 W., tiie 
Ja(^:{on strata are finely exhibited. The country between this locality and 
Suck Creek, is also chiefly of a prairie character, and so is the greater portion of 
the plantatwn itself. The black prairie soil is under! aid by a stratum, of variable 
thickness, of yellow, and lower down, greenish yellow underclay, more or lest 
calcareous, without fossils. Beneath this wo find on the hillsides, about ten feet 
of a soft, wliitish, calcareous mass, apparently without fossils ; beneath this 
again, there is a ledge more or less indurate in its diD'crent portions, not well 
exhibited, but about 4 to 7 feet in thickness. In this led^, which is touched 
by the plow. Zenglodon bones and oysters abound, together with teeth of 
Carcharodont large vertebrae of fish, and nuclei of bivalves and univalves. 
AmoDQ ihe \?Ltier, ft)U7id associated Kith the vertebrae rf Zenglodon, is Ci/praea 
fmpstralis ! — and Conutt tortilis ! — also, a very lai ge (4 to 5 inches long) 
Pyrula, not seen elsewhere 

A few feet below the level of this stratum, is the topledpc of tho profile given 
by L. Harper (Report, p. 144), occurring in a gully about 18 feet deep, in which 
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several ledges, 6 to 12 inches thick, of whitish rock, resembling the Zevglodm^ 
matrix above, alternate with sandy glauconitic marls, similar in general to tlie 
lower stratum at Garland's Cioak, save in that the rosailssire very poorly pre- 
served. The same strata appi'ar on the banks of the Chickjisivvhay River, not 
far hence, containing vertebra) of ZeM/lodon, Osirea, Pecten ni^rus, Sjutella^^ 
generally much b.oken. 

212. On the highest points in the plantatk>n, wo observe fragments of a fine- 
grained ferrun;inous rock containing a few white fossils, not represented in th» 
Jackson Group. In p:vssin'^ thence towards Red Biu If Station, on the M. & O. 
B. R., we remain on a level with th's hilltop, and at several points, high pre- 
cipitous bluffs come in close to the river. At a point about a mile fiom the Stn^ 
a bluff about 70 feet high, coming down in terraces to the waters edge, affords 
tho following profile: 

(Sec. 28.) 
SECTION Olf TERTIARSTNEAR RED BLUFF STATION, WAYNE Ca 
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First terrace — surfkce materials only yisible. 
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Greenish, non-efferreacent clay. 
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Irr^ular masaes of fine-gnuned ferruginous rock, 
imbedded in a brownish or greenish clayey maM ; both 
with well preeenred fossils. 
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Bluish calcareous clay, with indistinct fossils. It is 
least calcareous, and most clayey, above; ne'ar the 
waters edge, approaches in character to the blue marl 
in Trotter's field. A fragment of a Clypeaster^ vertebrie 
of a shark, Pleuirotoma sp. 


t t t 


t t t 


t t t 



Descending to the water level, we see, several hundred yards above, ledges 
ni whitish limestone dipping under this stratum and disappearing at the waters 
edge. These ledges contain the same fossils as tho^e seen on the banks of the 
river near Trotter's plantation ; and this is the last characteristic outcrop of the 
Jackson Group with which I am acquainted ; for whether or not the material 
of stratum No. 1 of the preceding section property belongs to this group, the 
fossils thus &r found have not enabled me to determine. It still continues to 
be seen in the river bluffs for some distance, as we advance southward, but it 
.gradually sinks and brings the fossiliferous stratum No. 2 close to the 
waters edge. 

213. Bed8 interveidvg "between the Jackson and VicJcahurg Group. — The foB- 
silifcrous bed No. 2 of the preceding section S3ems to stand intermediate, by 
po.sition as well as by its fossils, between these two groups, though on the whole, 
it seems in its fiuna to approach more nearly the Vicksburg, than the Jack.soii 
Group ; but while it has some fossiln in common with «/icA and hotii of the other 
groups, it is no less remarkable for the predominance of peculiar species — a trait 
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which distinguishes as widely the several stages of the Southwestern Eocene of 
the United States, as even the primary divisions of the entire Tertiary of the old 
eontinent. 

The perfect state of preservation in which wc find the fossils of this Red Bluff 
Group, the easy accessibiUty of its strata, a^d withal the narrow limits to which, 
ihus &r, I have found it to be confined — the blufis of the Ghickasawhay from 
Trotter's plantation (where the ferruginous rock, peculiar to this group, first 
appears on the hilltops — see IT 212) to Red Bluff Station, or a little below — 
impart a special interest to this deposit. At low water, the sloping bed of the 
Ghickasawhay River may in spots be found strewn with perfect shells of this 
group, washed down from above by the rains out of their easily disintegrated 
clay matrix. I give below a list (for the compilation of which I am indebted to 
Prof. W. D. Moore, Univ. of Miss.) of the fossils thus fer collected from this 
stratum, determined so far as they are identical with species described by Ck)nrad 
and Lea, thB rest being determined generically only. The species in common with 
Vicksburg are marked with an asterisk*, those in common with Jackson, by a 
daggerf. 

VeneiHcardia planicosta f. Busycon spiniger^ Con.* 

Venericardia rotunda, Lea.* Fusus (1) (allied to F. Mississi^, 

Cypricardia, Con.*) 

Pectert nuperus. Fusus. 

Plagiosioma Ikirbinellaperexilis, Con.* 

Ostrea, 2 n. ? sp. TarUnella protrada, Con.* 

Peatunculiis. MureXj 3 sp. 

Astarte (allied to A. recurva^ Lp:a. IriUm. 

Cardium diversnm, Con.* Bostdlaria velata, CoN.f 

Corhula. Buccinum Mississxpp. Con.* ? 

Leda. Biicdnum. 

Cyiherea, Cassis. 

Dentalium tJialloides, Con-. ? Cassidaria Untea, Con.* 

Natica VicksburgensiSy Con.* Fulgoraria Mississipp. Con.* 

Natica sigaretina. Con.* Caricella. 

Capulus. Conus sauridens^ Con. * f 

Capulus. Bulla 2 n. sp. 

Pileolus, Solarium. 

l^oduta trochifomUst Con. Flahellum Wailesii, Con. f ? 

Mitra Mississippiensis, Con ?* Osteodes^ Con. / (not 0. irroratus). 

Gypraea sphaeroides. Con. Madrepora (allied to M. Mississippi. 

GlaveliOies humerosus, Con ?f Con.*, but distinct.) 

Clavelithes. Serpula. 

Pyrula 2 n. sp. 

Southward of the locality mentioned the green clay (Ko. 3 of Sec. 28.) appears 
in greater thickness ; it is this, no doubt, from which the heavy soil on top of 
the terrace, or "hommock" (which closely resembles the **hog-bed" soil of Jasper, 
and is so termed by the inhabitants) is derived — intervening, here as elsewhere, 
between the prairies of the Jackson and Vicksburg Group. Crystals of selenite, 
also, have been obtained from the banks of the river, and from wells, in this 
neighborhood. 

214. Lignitic Beds. — At Vicksburg and at Brandon, liguitic clays and sands 
underlie the lowest visible strata of the Vicksburg Group. Whether or not 
similar beds are traceable on Pearl River and Ghickasawhay, I have not ascer- 
twned. At Vicksburg, about 25 to 30 feet of black lignitic clays and sands, and 
lower down, of lignite, underlie the calcareous marine strata. The lignite was 
supposed to extend to a considerable depth, but according to an observation made 
by Prof. W. D. Moore, at extreme low water, its thickness does not exceed 3 feet, 
it being underlaid by a soft whitish limestone, of which he obtained a small 
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specimen at the waters edge. It resembles the indurate marl of the McKutt 
Hills ; the only fossil which is distinguishable on the specimen obtained (now in 
the cabinet of Oakland College) is a cast of Cardium, not sufficiently distinct to 
^ow of observing the differences distinguishing the Cardivm diver sum of 
Vicksburg age from C. NicolUti of Jackson and Claiborne. 

215. The position of the Brandon bed is given in Sec. 30 (^218 ; stratum No. 
1). Its relation to the Jackson beds cannot, however, be observed there. N. 
of Brandon, at Mr. John Parker's place, S. 19, T. 6, R. 4 E., there is an 
alternation of calcareous and gypseous strata, represented in the following 
profile obtained in a well by that gentleman : 

(Sec. 29.) 

SECTION OF TERTIARY IN MR. JOHN PARKER'S WELL, RANKIN 

COUNTY. 




CHAKACTER OF STRATA. 



O 



Yellow, massy ("joint") clay, iu its lower portions 
with white calcareous concretions. 



5 



Gray massy clay, with smooth cleavage planes, 
and rosettes and lenticular masses of Sdenite. 



3i 



2 White calcareous stratum, with numerous concretions. 



Gray massy clay, with numerous well preserved 
shells. 



Blue marl, less clayey than the above, and with 
shells partially disinte^ted. 



Unfortunately, I was unable to obtain specimens of the shells contained in 
strata Nos. 1 and 2 ; there can be little doubt, however, that they are of the 
Jaekson age. The gray gypseous clay No. 3 crops out near the mouth of a 
creek into the Peelahatchie, S. 7, T. 6, R. 4 E. ; it there contains both selenitc 
and small masses of lignite. It seems to be this clay chiefly, from which the soil 
of the "gypseous prairies" of N. Rankin and Hinds is derived, while the 
calcareous strata (No. 4, and part of 5) form small prairies or "prairie hilltops" 
on the intervening hills. Strata 3, 4 and 5 occur at Clinton, and in a R. R. cut 
S. of Jackson ; specimens of selenite occurring in gray clay, have been collected 
by Prof. Wailcs, 7 miles N. W. of Jackson, and are mentioned as occurring 
abundantly at Ball Prairie, C miles W. of Jackson. 
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216. I have also obtained crvstalsof snlenite from Ssott county, whera, from 
all accounts, tho gypseous pniricH arj well developed. In Smith county also, 
N. of Ralei;z;h, at Li K Crook's plice on the Ok iluiv, there is a hjdy m ixypseDus 
and black prairie intermin^loil, precisely a-; we find it at .John P.irksr's Ifc 
mi<;ht appeir at fir>t Ri.^ht th.i: thjsj gypsjous strata w)uld bj rcf'rrel to the 
Granl Gulf Group, nivl sucjh w:)s my first irnpros^ion. But it i« ditti(!ult to 
reconcile this8uppo-;it on with th ;i'g.;a;^raphicil an I hvp^om^tricil disinhiition, 
b3S!d34 which, thjir lit!i'>lo;..:il chirACLer is entirely d'ffjrent fr.jm the blue or 
brown InminiterlcUysor th3 ligni o-g>'ps3oii'; strati which une.jnivociily overlio 
the Vicksburg strata, and form "sil(y spots" in the soil, but nowhere so far aa 
I have seen, anything resarnMin'4 the gypssous prune. On the other hand tho 
clay found in the outcrop on the Peal ihitchie is unriistingni.shable from specimens 
of ths calcxreo-gypseous mitrixofte Zztglo.lon in Mrs. Nichols' field. In 
Wayne county, too, on the C jickasiwhay, he.ivy, greenish or blu'sh clays 
intcrveno betvvo3nth3 Jackson an I Vick^burg strita, nn I everywhere we Und 
intervening; betwean the hi ick prairio territory of the two groups, either the 
gypsooa^, or "hogbe I prairif" soils. 

The absence, thus far, of d .'ep wells or borings on the territory occupied bj 
the Vicksbur^; Group and by these doubtful clays, h:is prevented me from 
obtaining sit'sf<y!tory cvid3nce on this question. I', as I suppose, the material of 
the gypsjous prairies is derived from an irregular stratum intervening betweea 
the Jackson and Vicksburg Group, it is nevertheless true that in some localities 
the soils dertyed from the strata overlying the latter, approach very closely, both 
in space and quality, to those derived from the lower stratam in question. 

IV. TUB VICKSBURG GROUP. 

217. ThiB interestin.fi: group, the highent of tho marine eocene 
formation of Mississippi, and the only one which reaches the banks 
of the MissisBippi River (nt Vicksburg, where it was first studied 
by Conrad) occupies a uarrow^belt of nearly uniform width, south- 
ward of the territory of the Jackson Group, extending accross tho 
whole of the State, to the Alabama line, and thence to the 
Tombigbee River, where it forms the well-known bluff at St 
Stephens. It is the only one of the marine stages of the oocenei 
which exhibits crystalline limestones ; associated, however, with 
blue and white marls more or less indurate at times, as is the case 
with the other groups. 

The marls, which have a tendency to be sandy rather than clayey, are 
the prevalent materials of the formation, and the chief repositories of the beautiful 
fossils of the group ; they usually alternate with ledges of blue (or by oxidation 
yellowish) limestone, more or less sandy and glauconitic, and not unfrequently 
contain within their mass, indurate, rounded nodules, oflen very rich in foiaill. 

218. It would be difficult, however, to give a descriptbn of these calcareons 
strata without referring at the same time, to the lignito-gypseoiis* strata which 
generally accompany, usually overlie it, and might be considered as strictly 
belonging to the Grand Gulf Group, but for their boin^ found in one locality at 
least, overlaid by a strin"^ of limestone nodules containing the characteristio 
fossil of the Vicksburg Group — tho Orlntoides Mantelli. Throupih this, socloM 
a connection is apparently established belwe*n the two groups just n.i'ntii»ne<^ 
as to afford a strong presumption in Givor of the eocene ngc of the Grand Gulf 
Group itiselC This circumstance, together with the occurrence of tree palms in 
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latitudes wliere none exist at present, is the only clue we have thus far to the 
age of the latter group. T shall therefore give, first in order, the sections occur-^ 
rin; m\r Brandon. Rmk n county, in which these relations are illustrate i. The 
outcrops from whu:h this t^en oral sjction is compiled, embrace between them a 
spacj ofneirlv S3ven m 1 'S K and W. alon» the lineof thj Southern R. H., from 
the junction of the o' I ;in I njw track near Brandon, to Bat t*s Summit, S. 3, T. 
5, M. 3 B Tha tMickii<'? of th? strati, as given in the third column from the 
left, is thj ra-iiilt of -a^iw il m vmar^msnt ; the total thickneis, as gi70zi in iho first 
columoy is deduced from the R. R. lovelings. 



140 



OKOLOr.ICAL REPORT. 



(T219 



(Sec, 30.) 
SECTION OF TERTIARY, FROM YOST'S LIME-KILN TO HATT'B- 

SUMMIT, RANKIN COI'NTY. 



iFEET 



cnARACTER OK STRATA. 



E. 



! "^ 



H 
H 

D 
O 

CO 

O 
I 

o 

H 



ft 

S 



1 Yellow .surface loam. 



iNO' 



8 1 Greenish yellow clay, with calcareous concretions, and ^q' 
lumps of Orhitoides Limesfone. ' 

_'___: I 



Yellow or deep orange-colored clay, with massy cleavage ;| 
7 contains crystals of gypsum. Portions of it black with 11 
carbonaceous matter. ' 



I j^,/'i Cream-colored or whit^ tallowy mineral, with crystals of^Q; 
j ^"gypsum. i j 



V. I 



>* 



•M 



^6 



^a 



I Yellow and blue clay interstratified; blue lower down, and 
8 imassy. Containscrystalsandflakesof gypsum, efflorescence t^ 

,of salts on the surface. I 

J , , . 

Lignito-gypseous, clay and earthy Lignite, in cut at Brandon." 8 



o 

H 

/"> 
O 



q> 









j Grayish-blue clays, massy or laminated, with crystals, ' 
sheets and rosettes of gypsum, and crusts of Yellow Iron 7] 
iOre (IF 224) on cleavage planes. I 



Gray gypseous clays. 



0?^ 



> 

'/3 

D 
O 



O 



Yellowish calcareous sands with OHrea Vir?:shurgensis} I 

Pecten Poulsoniy and casts ; in its upper portion, rounded, | 

30? dark-colored concretioLS (" nigger-heads") with well ^> 

preserved Vicksburg fossils— ^rca i//.<?.9 ?".<?. 'f?*y?p/>;/. %•/.«, CanJiinn i 

'.(liversum^ etc. l 



White marls, more or less indurate at times, alternating ; 
with hard ledges abounding in Fccfen Poulsoni and OrU- ^ 
ioidei Mantel Uf which impart to the rock a laminated 
structure. 



'X3 



"^ J- 



r 



(J 1 Ledges of solid blue limestone. Pectftn Panl<om\ OAn- o 
^ttfideSf Fidgoraria Misfi., Parwpaea oblongata. ' , 

White marls, more or less indurate, with hard ledges. I ^ 

Pecten Poulsoni^ Orhitoides Mantellij Schizasfer. i 
! ' 

„ I Gray and yellowish laminated clays, interstratified withi -■ 
)sand ; non-etfervescent, non-fossiliferous. Lowest visible. ' 

219. On the ridges S. of Richland Creek, near Brandon, and on the higli 
dividing ridges between the waters of Pearl and Strong Rivers in S. Rankin 
generally, as well as in S. Hinds (e. g., between Auburn and Raymond), we find 
the white friable sandstones of the Grand Gulf Group, underlaid by, and 
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ulterimting with, lignito-gypseous clays entirely similar to those found in the 
outcrops on the Southern K. R., east of Brandon. Sandstone similar to this, as 
well as to the Fort Adams' rock (^236), is found overlying the calcareous 
Vickshufg strata near Ealeigfa, Smith county, and thus generally along the 
southern line of the Vicksburg Group. But nowhere, except at Batt's Summit, 
have I found the lignito-gypseous strata overlaid by the marine fossiliferous 
limestone of that group. On the other hand, the former— or rather the gray 
gypseous clays resulting from their disintegration, sometimes occupy the sur&ce 
of the territory, forming "prairies" (whose gray soil and exclusive Black Jack 
and Post Oak growth along tlieir borders, readily distinguish them from the 
''black prairies" formed by the calcareous materials of the marine formations) ; 
und "salty spots" where efflorescences of various salts (chiefly sulphates of lime, 
m^ignesia, potash and sometimes iron, and chloride of sodium) appear on the 
sui&ce, often injuring vegetation greatly. It would seem, however, that in 
t9ome localities either the lower portions of the Vicksbui-g, or the upper of the 
Jackson beds, are interstratiiied with heavy, gray clays, gypseous or lignito- 
gypseous, to which the gi^ater portion of the gypseous prairies owe their 
origin (see (iTi^lS, ff.) 

220. Localities of the Vicksburg Group. — The general features of the Vicksburg 
kAufff which have already been mentioned, are exhibited in the following section. 
I regret that want of space precludes me from giving the detailed section, in 
5irhich no less than 24 distinct strata, recognizable at most points, are exhibited. 

(Sec. 31.) 
SECTION OF THE BLUFF AT VICKSBURG, WARREN COUNTY. 






CHAKACTER OF STRATA. 



o 



10 
to 
20 



5 
to 
20 



Calcareous silt with snails — BlufiP Formation. 



Bluish and yellowish hardpan, often pebbles— Orange 
Sand. 



t 


t 


t 


1 


1 


1 








t 


+ 


t 


— 


y^ 





1 


%-• 


* 



60 
to 
65 



Alternating strata, 1 to 6 feet thick, of limestone and 
marl, oontaing the Vicksburg fossils ^ and some bands of 
non-effervescent, gray sand and clay. 



Black lignitic clay, and gray sand, with Ostrea 
giganteat Corbula alta, Natica Mississippiensist 
Cytherea sobrina, Madrepora Miss, 



25 



Gray or black, lignitic clays or sands, with iron 
pyrites; exuding salts and sulphuretted hydrogen. 



\ } i ^ I Solid, lustrous lignite, with whitish cleavage p lanes. 
I I II 3 I White limestone, of the Jackson Group ? 



I 1 



142 GBOLOQICAL REPORT. [Y220 

Within the bed or series of beds, here marked as No. 6, the thickness of the 
several ledges vaiies greatly, so that detailed sections taken at diifercnt points of 
the bluff, exhibit notable variations in this respect. There are, huwever, several 
horizons which may be recognizei almost everywhere, if the l.ind nlides which 
have taken place at many points, be left out of considerat on. Thus, about 25 to 
28 feet above bed No. 4 (containing the large ousters), we find a succ ssion of 
4 to 5 narrow I ands (each 8 to 15 inches th'ck) ot marl and laminated clay, 
which may be identified at all points, and acquire some importance from the 
circumstance that immediately beneath thcni, fur the next 10 to 12(eetythe 
paretit and hardest limestone (from whose strata most of the building stones 
and flagstones used at Vicksburg have been quarried) is found. The specimen 
of limestone analyzed (^305) was taken from a point about 5 feet below the 
clay seams in question ; while the marl (1f278) is derived from the 4 foot 
stratum immediately overlying the clay bands. Another stratum which, from 
the abundance and character of its shells, may be recognized easily, lies about 
16 feet above the clay bands — a reddish, sandy marl, about 3 feet thkrk. Its 
aheUs are white, well preserved and easily washed out by the rains ; among 
them, Ostrea Vicksburgenaiaj Area AfississippiensiSf Cardium divers um, Den- 
tttiium Miss.^ and numerous species of Fleurotoma, are ooDspk:ttOtt& Immediate^ 
ly beneath it lies a 3 foot bed of semi-indurate marl with lai^ nodular maaaes 
a limestone, which can also be identified at most points ; and the wbole 
character of ihe strata from this bed upwards to the Orange Sand, shows a dose 
correspondence with Ko. 6 of the Brandon section (Sec 30, 112X8). 

The various clayey strata and bands of the exposure (from which to the marl 
fliore are many insensible transitions) give rise to patches of *'prairie soil" on 
the Vicksbui^g bills. — ^At some of the higher points where deep waahea hava 
cpqposed the formation, we find at the base of the Orange Sand or its representa- 
titea, blue sandy clays greatly resembling some of those of the Grand Qulf 
Group. 

FOSSILS OF THE VICKSBURQ OROUP. 

(Mostly occurring at the Vicksbuig blufi). 

PISH. 

Oarekarodon angitstidens, Aa. Sauroc^halua lanci/armis, Hasl. 

Careharodan megalodon, Aa. ? (may OtoliUtes, 

belong only to the Jackson Group.) IcMyodortdites, scales and other remains 
QdUocerdo laHdens^ Ao. of fiah. (Wailbb). 

Teeth of several other species of 

Squalideae. 

CRUSTACEA- 

In the limestone of Vicksburg Marshall' and Stewart's quarries, and Brandon 
neighborhood, the plates, claws, etc., of a short-tuled crab are quite abundant. 

MOLLUSCA. 

[T. A. Conrad in Jovxn, Acad, Nat. S:. of Phila.^Zi series^ Vol. I; Trana.- 
A:. Oct. 1847.] 

BIVALVES. 

Pa'iopaet oblongata. Tellina Viclcaburgcnsis. 

PJioltts triquetrn. Donaxf.incralt. 

Amp*iidefima Mississ''pp{ifi8is. Ci/thcrca ttstariiformis. 

Ps'ifnmobia pjpyria, Cytlierei imit ilih's. 

Psf'mmohia Itntea. Cytherea stnii punctata. 

Tdlina pzdmciJ, Cyiherca Miss. 

TsUina serica. CyUierea sobrina. 
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CyOierei perbrevis. 
Mactra Miss. 
Mavtra fnvernta, 
Oras^iteUa Miss. 
CardiuTii eversum. 
Cardmm glolosum. 
Cardium ithjcrsum. 
Cardium Vicks')argettSt. 
(Jorbul'% iriLisiriatcL 
Corbula engonata, 
Chrbula altt. 
Corbis shminea, 
Ludna Miss. 
Lucina perlevis. 
Loripei f turgida, 
Loripes t eburnea. 
Sjtiiia dblonga. 



Chama Miss, 

Pectuncidus arctatus. 

Leda serica. 

Nucula Vickshurgensis. 

Area Miss. 

Navicida lima, 

Navicula Miss. 

Navicida p vtracta. 

Avicula argentea. 

Modiola Miss. 

Pinna argenUa, 

Pinna n. sp., nearly a loot long ; Mar- 

shalPs quarrj. 
Lima staminea. 
Pecien Poulsoni. 
Pecten calvatus, Mobt. 
Ostrea Vicksburgensis. 
Ostrea giganUa. 



UNIVALVEa 



DmAaUum Miss, 
MUfvreUa Mx$s. 
IfOGkita irochiformis. 
Mvfi^ casmplica. 
ArchUecionica triUraicL 
Phorus humilis. 
Sigardus Miss. 
JUaUca Miss. 
Ulcitica Vicksburgauig, 
Jhrica Miss. 
ActMon Andermmi. 
Singicula Miss. 
Cygprasa sphaetoidei. 
Cypraoa lintea. 
fuSms sauridms. 
Oliva Miss. 
Cofusllaria Mus. 
Cmodlaria fim/ttro^a, 
Scalaria irigintanaria. 
Turntdla Miss. 
Tkrebra divisarum. 
Ihrebra tantula. 
Buecinum Miss. 
Ccusidaria linUa. 
Cassis caelatura. 
Cassis Miss. 
OaisHa kirpula. 
Fidgoruria Miss. 
Mitra conquisita, 
Mitra M'ss. 
Mitra cell ill if era. 
Chenopus lirattis. 



BrutelUi LyelH. 
Mortonia Rogersi t 



Mitra staminea. 
Mitra Vicksbu/rgmsis. 
Caricella dUmissa. 
TurUnella Wils&ni. 
IkirbineUa protracta. 
Tarbinella perexilis. 
Soabinella cadata. 
Triton crassidens. 
Triton ahbrevia$us» 
Triton subalveatus 
Triton Miss. 
Murex Miss. 
MeLongem crasMortmk^ 
TgpMs curvtrostrts. 
Busifoon spiniger, 
Fulgur nodtdatum. 
Cltnfdla Vicksburgensis. 
Fasas Miss, 
^usus Vicksburgensis. 
Ficus Miss, 
Pleurotoma poroeHana. 
PUurotama Miss. 
Pleurotoma servata. 
Pleurotoma congesta. 
Pleurotoma cristata. 
Pleurotoma tantula, 
Pleurotoma lenelln. 
Pleurotcmd Cfchlearis. 
Pleirotoma eboroides. 
Pleurotoma abundans. 
P'eurctoma rotnedens. 
Pleurotoma dcdiva. 



RADIATA. 



Bzhi zoster ^ n. sp. 
Salenia f n. sp. 
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CORALS. 

Madrepora Mlss.^ Con. • LunuUtes VlckshiinjeDSils'^ Con. 

Madrepora VichshtirgensUj Con. LunuUtes sp. 

Turhinolia cauliferat Con Orhitoides Mantelli. 

221. Further than at Vicksburg itself, I have not as yet examined the forma- 
tions of Warren county, and can state only what I have heard. — N. E. of 
Vicksburg, on the Yazoo bluff, as well as in ravines (which are deeply cut into 
the Bluft" formation), the Vicksburg strata frequently appear up to Haynes* 
Bluff on the Yazoo, according to Prof. Wailcs. I am not aware, however, that 
they appear anywhere S. of Vicksburg, nor on the hne of the Southern R. R., 
west of Big Black River. Outcrops exist on the latter stream, above the rail- 
road crossing, in Hinds county ; of these, however, I have no personal 
knowledge. A specimen of very sandy, greenish marl, containing Vicksburg 
fossils, was collected by Prof. Wailes near Amsterdam, on the Big Black. At 
Brownsville, the Vicksburg strata crop out in the town, where a spring issues 
from beneath a ledge of blue limQStone containing Area Mississippiensis, 
Orhitoides J Pecten Poulsoni^ and others ; it is overlaid by calcareous glauconitic 
sand with Pecten Poulsoni^ Ostrea Vicksburgensis, and casts, the whole obvious- 
ly corresponding to adjacent portions of bsds Nos. 5 and 6 of the Brandon 
profile. 

222. The blue limestone crops out on Baker's Creek a few miles below 
Bolton's Depot ; at Steward's quarry, 3 miles W. of Clinton, where spedmens 
of Panopaea oblongata, ClypeasteTf and Serpula, were procured by Pro£ Wailes ; 
also a specimen of sandy marl containing Area Miaaissijmiensia and Canus 
sauridens. It is found moreover at Marshall's quarry near Mississippi Springs, 
where impressions of Crassatella MissisaippiensiSf Cardium diversum, Panopaen 
obloiigata, Pinna argentea, Turritdla MississippieTisiSf a large Phorus, and 
ScJiizasterjSSwellBati small lenticular mass of fossil resin were collected by 
the same. Two specimens of a very large Pinna, not seen elsewhere, have beea 
foimd by Mr. Marshall 

It is also found about nine miles S. of Jackson, on Pearl River ; and about 3 
miles S. of Byram Station, near the R. R., where it occurs ia disjointed, cavern- 
ous blocks rather than in a solid stratum. 

223. The banks of Pearl River at and above Byram Station, as weU as the 
bed of the creek dose by, exhibit fine outcrops of bluish marls wiUi finely 
preserved shells, for obtaining which this is a very eligiUe locality. A section of 
this outcrop, and an analysis of one of the marls occurring there, will be found 
further on (ir280). 

About half a mile further up, instead of the uniform strata of marl seen m 
the bluff at Byram, we obtain the following section— corresponding, no doubt, 
to strata somewhat lower than those at Byram. 
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(Sec. 32.) 

SEIGTJON OK VIOKSBUKa STRATA, lABOVK BYUAM STATION, 

RANKIN COUNTY. 



hi 



FEKT I 



CHARACTER OF STRATA. 



t t 
t t 



Gray calcareous sandstone, very hard. 



I KG 

6 



t 
f 
T 



12}.< 






Blue marl with shells, and small grains ofglauconite. 



I I I 



I I 



2 

to 

3 



5 



Gray, or variegated blue and yellow, sandy lime- 
stone, with numerous shells, of slaty cleavage. 
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Sandy marl with shells and loi^ grains of glauconite. 
3 _ Clay eyjnarl, bluish, with fewer shells than upper layer 
Gray or variegated, sandy limestone. 



I Blue marl — waters edge. 
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Shells of the Vicksburg Group, but more especially Orbttoides ManteUi and 
Pecten Poulsoni, occur in all these strata. 

224. At Mr. German Berry's, S. 11, T. 4, B. 2 K., (Monterey P. 0.), Rankin 
county, we find a blue, sandy ghinconitic marl containing OrUtoides^ Area 
Mississtppiensis, Pecten Poulsont\ Cytherea imitabilts, etc., cropping out on the 
banks of Richland Creek. It is overlaid by brown, laminated, gypseous clays, 
which form the main body of the hills. 

The chief outcrops liear Brandon have already been noticed in the general 
profile, so that a few generalities oiHy require to be added. The town of Bran- 
don itself is situated on a high ridge composed partly of Orange Sand, partly of 
chelignitic strata, which are struck in wells in the S. part of the town, fiimishing 
water strongly impr^nated with sulphuretted hydro^n, gypsum, and, usually, 
magnesian ^ts ; in some instances, sulphate of alumina. (Crystals, rosettes and 
laminft) of gypsum, are very abundant in the lignitic strata of the Brandon 
neighborhood ; in connection with the gypsum, either incmsting it, or intiuiately 
mixed with crystals of the same, there occurs a mineral of a sulphur-yellow 
<x)Ior, apparently amorphous, but minutely crystalline under the microscope, 
which consists essentially of hydratcd persulphate of iron and sulphate of 
potash ; probably the Misf/j or Yellow Iron Ore. The same occurs at Shongalo 
(11183). 

In Mr. Ware's well, S. of town, at a depth of 38 feet, Orbitoides limestone 
was struck, after passing through the lignito-gypscous strata ; and it appears on 
three sides at the foot of the ridge. Thus, due S. of the town, on S. 34, T. 5, R. 
3 E., on Richland Creek ; near Dr. Parker's, S. 27, where it appears in ledges 
2 to 3 feet thick, but not, apparently, continuous for any great distance. "J'he 
character of the outcrops in A. P. Miller's field, N. W. oi Brandon — SS. 17 and 
20, T. 5, R. 3 E , has bcun given in the j^uneral section (^218) ; the strata 
compreliended in No. 2 foirn liills or low ridges, with a general l>earing E. N. E. 
to W. S \V., and which, acconiiiig to elevation, are capfxjd with the limestone 
strata Nos. 3 and 4. An analysis of tlio rock from No. 3, taken at Yost's lime- 
kiln, is given below. 

225. Similar hills cnjiped with limestone or '^'hitish marl appear, further on 
in a N. PI direction, at Mr. .Jos Jayne'splantition, and at Kev. I). A. Campbeli's 
place, S. 2, T. 5, It. 3 E. At the latter lucality we find, included between two 
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ledges of limestone (the uppermost of which is rather cavemoas), a lenticular 
masf? of calcareous spar, 18 inches to 2 feet in thickness, possessing a drusy 
sm&ce, and composed of many layers which, when struck, cleave into acicular 
prisms of irregular form, disposed as usual at right angles to the sur^ices or 
nuclei on which the layers haye been formed. A few stalactites which we find 
imbedded in the upper sur&ce show this mass to have been formed in what was 
originally a small cave, by means of calcareous solutions infiltrated from above. 
— Beyond the usual fossils, a Scutella f — is very common here ; it is always 
oonverted into brown calcareous spar. 

226. At Dr. I. M. Quin's, 4 miles S. £. of Brandon, we find limestone under- 
laid by whitish mnrls, a profile of which, as well as analysis of the latter, will 
be found below (l[285). I have not explored personally the country on the 
Brandon and Raleigh road, but according to reliable information, outcrops similar 
to those at Dr. Quin's and a country resembling that N. and E. of Brandon, 
continue on to Polkville and beyond, where, on the waters of the Okahay, the 
calcareous as well as the gypseous prairie are well developed ; e. g, in the neigh- 
borhood, and N. of, Mr. L. E. Crook»s place, S. 14, T. 3, R. 7 E. 

227. Due N. of Raleigh, at Mr. Austin's mUl, S. 18, T. 3, R. 8 E., • wo find, 
in the bed of a creek, blue marl with well preserved Vicksburg fossils ; the 
material being, however, very changeable, and sometimes containing large 
indurate lumps. On the ridges E. of Raleigh, in descending to Shongalo Creek, 
we find at a level considerably above the marl at Austin's mill, outcrops of 
Orbitoides limestone ; on the summits of these ridges, we find the Orange Sand 
underlaid by white friable sandstone of the Grand Gulf Group, and in wells on 
the ridge (as at Mr. Craft's) hgnito-gypseous strata are struck. Between Shon- 
galo and Bowland's Creek, on the Garlandsville road, thelignito-gypseous strata, 
as well as the sandstone, are wanting, while at the level at which these are 
found on the ridges near Raleigh, the Orbitoides limestone appears — forming 
ridges with flat backs, on w^hich round knolls of Orange Sand are perched, 
wMle on the hillsides, we find prairie soil. — After crossing Bowland's Creek,. 
on the Garlandsville road, no more limy strata appear until we reach the 
Nichols neighborhood, where the Zeiiglodon bones are found (^207). 

228. I have not personally explored the territory of the Vicksburg Group in 
8. Jasper ; it is described, however, as being entirely similar to that in Smith 
county, even as, still further S. E., I have found it in Wayne. Observations 
made by ProC W. D. Moore, on the Paulding and Williamsburg road, show fine 
outcrops of the strata of this group to exist near Judge McCollum's, at a point 
about 3 miles S. W. of Paulding, where there appear on the hillsides, strata 
characterized by great numbers of the Schizaster, occurring with Peden Foulsani ; 
and at a lower level, the Vicksburg bed containing Ostrea giganteaj crops out 
As in the territory of the Jackson Group, N. of this, the appearance of outcrops 
is very much dependent upon accidental circumstances, since the ridges consi^ 
of Orange Sand, and it is only in the deeper channels that the eocene strata are 
exposed at all. 

229. In Wayne county, W. of the Chickasawhay River, in T. 9, R. 7 W., the 
ridges are also to a great extent composed of Orange Sand ; yet we frequently 
find strata of sandy marls with OrhifoidiS and Pdlra Po?//.?o:r/;*, cropping out on 
the hillsides, and sometimes on the hilltops also. 

On the Cliickasawhav, between Itctl BlulFand the latitude of Waynesboro', 
l)0th marls and limestones crop out with frecpiency ; the same is the case on the 
creeks on the E. side, as on Cakchuy's Mill-creek, and Limestone Creek; 
especially near the mouth of the latter, at the foot of the hill on which Dr. E. A. 
Miller lives — the most southerly outcrop of the calcareous Eocene on the 
Chickasawhay. 1'he sections exhibited here in tlie river banks and cuts of the 
R. R., correspond so closely to th«se between Yost's Lime-kiln and Brandon 
Depot (TI218), that the specimens can hardly Ik) distinguished from cacli other 
when placed side by side ; the only ditrerence lx;ing the great abundance of 
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Orhitoidea in the soft white marl intervening between the strata of rock. The 
ledges of hard limestone (Nos. 3 and 4, Sec. 33) are not so well defined — the 
rock being softer and whitish ; as it appears on the hillside, where the plow 
touches it The sandy strata (No. 6) are the same in eveiy respect. Near ihe 
top of the hill. Dr. MiUer found in his well a stratum of blue shell marl 3 or 4 
feet in thickness, underlaid by a stratum 3 or 4 feet thick, of green laminated 
day. — The aggregate thickness of the calcareous Yicksburg strata, as observed 
here, also corresponds very nearly to that deduced at Brandon fix>m the B. E. 
levelings. 

According to information given me by Br. Miller, the same strata appear on 
ihe Buckatunna, E. and S. E. of his place. Between the two streams, there 
extends a belt of calcareous prairie— or rather, a succession of prairie spots on 
the ridges, where the limestone frequently crops out--characterized always by 
OrUioides and Peden PotUsoni, and not unfrequently, by a very laige Balenia f 
— ^Between this prairie belt and those extending eastward from Trotter's Plan- 
tation and Ogbum's (1209), there intervenes a belt of "hogbed soil" — ^formed 
S^rhaps, from the clayey strata interposed between the Jackson and Yicksburg 
roups. 

V. THE GRAND GULP GROUP. 

230. Notwithstandiog the large extent of territory represented 
on the map as occupied by this formation, it is of less importance 
to the district of its occurrence, than most of the formations here- 
tofore mentioned, are to theirs. Not only is it comparatively poor 
in useful materials, but on the whole, it takes but a limited and 
unimportant part in the surface conformation of the region, which 
is chiefly due to the deposits of the Orange Sand age. Its greatest 
development takes place on the waters of Pearl River, and on the 
tributaries of the Mississippi ; while on the waters of Leaf, Chick- 
asawhay, and Pascagoula Rivers, it often requires a diligent search 
to detect it at all under the heavy covering of the Orange Sand. 

231. Its materials are, essentially, clays and sandstones, the latter 
generally rather aluminous and soft, and of white, gray and 
yellowish-gray tints ; the sand being very sharp. Beds of loose 
sand are unusual ; but the clays are oftentimes quite meagre, though 
the sand contained in them (as is the case in tlie sandstones) is 
usually quite fine. 

Beds of pure, highly tenacious clay are quite abundant, however, and there 
is on the whole, little tendency to lamination ; so that, while in the Northern 
Lignitic formation, massy clays are the exception, they are the rule in the Grand 
Guif stage. It is owing to tliis circumstance, no doubt, that the fossil remains 
of plants, which are far less common in tliis tlian in the lower stages of the 
Lignitic, are so rarely wcU preserved. The colors of these clays, also, are 
generally much lighter than those we sec in the Northern Lignitic, being rarely 
other than gray, grayish- white, blue and green — the latter colors often reaching 
a high degree of intensity; though on their surface, they often appear yellow from 
oxidation. 

N. W. of a line drawn from Fort Adams, Wilkinson county, to Raleigh, 
Smith county, sandstones are quite abundant in this formation — rather the 
jJrevalent material. S. E. of that line, however, I know of none, the several 
kinds of clay forming the exclusive material. 

So far as I know, the whole formation from Grand Gulf and Raymond ta 
Dwyer's Ferry on the Pascagoula River, is characterized by the presence, more 
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or iess, ofjy/'* .->*« 'J'' (■',««/*.</ - ?i''. and ir-^-'r.i!!y a!:rj of . '•' , t'.-w»i 5 '-''». This 
LS the ca-'j even with m;ny of iht; .-<j;i*l >ari'l.'-iL:;e>. which oa cxpo>ure to the 
weather become c»»verc4 with ettiorescenccs ot salts ; and it is to this pec uliarilr, 
no doubt, that th'i!r waiit of dumbiiiiv i> to a prtat extent to be attrir uted. 
Moreover, th'.*^:: mix isUm.*'* 're picjtly c-tntiiin ^mall concretions of iron pyrites, 
which vitriolesce when the rcxrk :> exp«.».-cd, and thus rend even larze blocks. 

Trie cartjonat»i of l;me is a rare injTe*i:enl, and the deposits containing it are 
always quite limited. Even in these, 1 have never detected even a trace of 
marine fusniLs. 

2'jZ, Lora/if'>s r/ fM Grjh J Gi^f Gro /p. — No outcrop, fwrhaps, is more 
r'.haracteristic, and reprtse'.U within a small space so man j peculiarities of the 
formation, 38 tliat from w hie: i it h-Ai> taken its name — that forming: the BlafiT at 
Grand Gulf, on the Mississippi Hiver, where it is overlaid by the calcareous silt 
of tlie Bluff formation. The following is a detailed section obtaincl by myself, 
on the fipo* : 



(S 



:yix. 33.) 



SECTION OF THE BLUFF AT GRAND Gl LF, t'LAlBORNE COUNTY 

I KEET I CHARACTER OK hTPJiTA. | NO 
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Calcareous silt of the Bhiff formation, forming the 
hilltops. 



" Grand Gulf Sandstone,** in ledges 10 inches to 
2 feet in thickness; stratifi^tion often discordant 
and curveii. 



Gray sandy material, sometimes soft sandstone, 
with an argillnceous cement; alternating with 
harder ledges, 6 to 10 inches thick, of friable, 
whitish sandstone 
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. I I \ \ 2^4 \ Sohd whiti-^h sandstons. ot good quality. | 

— — — I 2 'y^ I GreentHh-grav clay, with white veins of carb.oflime 
I I I I 1 I S<»ft white sandstone. 
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Grayish-yel'ow pipeclay. 
D^irk grriy, brittle stnds tone. 
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. I '5 I Gray, somi-indurate, clayey sand. 
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Gray and yellowish suids an 1 clays, semi-indurate, 
intcrstrntiiied. 



3 I Remi-indiinifc, gray saij'l. 

2 I Greorii-sh ijniy clay, witli vcin^ ot'cirlhiTiate of linuv 
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233. The rharnct'T o^ tho minor IcflLT^ o^ tlr^ -(vti(,n is verv rhani^eaMo, so 
that, lifty yanls from the pjec'^? point where fli- se daia wore t-.kcn. tlie aspect 
of the lower portion of tlio profile e>pecinll' , njiy \.'V\ ^i^atly. It is only the 
upper loilL'C C^'o. Hi wliirh i»o^-e<«e^ tl'e i.(H'ii':i' stuu 'ure mIhcIi chi'raolcrizes 
the " Grun'l Gulf Sin'Kt'»TH;" i-vn-c*, v-z: On'' s ';^ j-ell'i-i-i qurrtz, constituting; 
rather a coarse sjiml. imbAideJ in an np.'one, wl.i e, eii..i.:(.'l-iike mass of silex, 
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which forms quite half of the hulk of the rock. It is not of couiiuon occur- 
rence, except nLTir the latitude of Grand Gulf. It a»){)ears in a lcfl*;c a>)0ut ir> 
inches thick, on hilNides at a branch alunit 2 niilc>; S. W. of Tort Gi])^on, 
under'aid by massy blue clay ; an outcrop N. of Port Gibson, on Mr. J. C 
Humphreys' land, does not exhibit tlie peculiar structure of the "(irand Gulf 
rock." At Uocky Sprin*;, in a profile of I'Ofcet, we find only 2 or 3 feet of the 
peculiar rock, and then rather in lenticular masses tlian in continuous stnita, 
the rest hcinc soft sandstones, clays, etc., which form the usual material of the 
numerous outcrops in Clailx)rne and S. iliud^; and to describe which would be 
en<iless repetition, the only rule beinjr, thiit nctr to the edire of the calcareous 
(Vii-ksburir) strata, the materials «2:oneraily resemble more nearly those of the 
li^nito-jrypscous formation near Brandon (^218 If.) There are, however, in 
Beveral localities, strata of considerable thickness, of solid sandstone, hard 
enough to answer for architectural purposes ; thus at the (irindstone Ford, 
where the Kavmond and Port Gibson road crosses the Bavou Pierre, a solid 
stratum at least 15 ieet in thickness, crops out on the blu!f, and simibir ledges 
occurnear the Mis^i-sipi)i Sprinpjs ; the ro(*k bjinir, however, ordinary siliceous 
sandstone. l>etween Terry and Crystiil Sprinirs, ledc^es of white sandstone are 
exhibited in several cuts — generally soft, and alternating with materials still 
setter; the true " Grand Gulf rock'- is found there also, however. It is said to 
be very abundant in the heads of the 15ayou Pierre in Copiah count}' generally. 

234 Silicitied wood is ver> abundant in S. Hinds and E. Claiborne, us well as 
in Copiah ; trunks of trees with roots still visible, are said to occur S. of Rocky 
Spring. It is in this n^gion, on the Bayou Pierre, that silicilied palm wood is 
often found ; numerous .specimens of it have l)een picked up near Rocky Spring. 
It also occurs, however, in Hinds county ; a very line specimen, found neai* 
Spring Ridge P. 0., h -s lately been presented by Dr. W. Thompson ; and in 
Mrs. Oakley's collection, at Jackson, there are specimens found by Governor 
Matthews in the bonk of Pearl River, close to the town. 

Beds of lignite appear to occur in several localities, near Big Black River, W. 
and N. W. of Rocky Spring. One 2 feet thick is mentioned by Prof. Wailes, as 
being inclosed between two ledges of sandstone, and impressions of aquatic 
plants are mentioned as occurring in it. Another is said to have been struck in 
a well on S. 11, T. 4, R. 3 VV., Hinds county, at thirty -five feet ; and another 
still is mentioned as existmg on Pearl River at Partin's Ferry, Hinds county. 

235^ In Jefferson county the materials of the formation appear to be generally 
soft (or at least brittle) sandstones, and clays. The strata underlying the town 
of Fayette, which crop out a short distance from the place, on the Port Gibson 
road, seem to correspond to strata No's 3, 4 <& 5 of the Gmnd Gulf profile ; the 
fine grained, dark gray, brittle sandstone, on the exposed surfiices of which 
efflorescences of salts occasionally appear, is sometimes quite cellular ; wells 
dug in this formation yield fetid, undrinkable water. In the ridges S. of 
Fayette, towards Hamburg, we find chiefiy gray clays, which sometimes appear 
eyen on the summits of the ridges, but usually crop out on the hillsides and in 
gallies. In several spots they contain veins and concretions of carbonate of 
lime, but no fossils. 

2362 In Franklin county, near Hamburg, we find only blue clays in the beds 
of the streams, but <urther S. & S. W., on the Homochitto and Wells' Creek, 
sandstone is found in abundance — ^associated, however, with clayey strata, to 
the mud formed by the disintegration of which, the ridge between the Homo- 
chitto and Wells' Greek owes its sonorous name of " Devils Backbone." In 
some localities in this region, ledges of considerable thickness and uniformity 
occur; the rock from Dixon's Quarry, S. 40, T. 6, R. 2 E., which is of fine 
quality, is scarcely to be distinguished from that of Grindstone Ford, mcnt'oned 
above ; it is almost perfectly white. 

236. According to Prof Wailes, the ledges forming the Devils Backbone are 
traceable in S. W. course, with little interruption, to Loftus' Heights, near Fort 
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Adams, on the Mississippi River, where for several miles down the river, out- 
crops of soft sandy materials inters tratified with ledges of rough variegated 
sandstone, are to be seen ; but here, as elsewhere, notwithstanding the good 
opportunity afforded for examination, I have been unable to detect even a traco 
of fossils. — The Block-house Hill, at Fort Adams, affords the following section : 

(Sec. 34.) 
SECTION AT LOFTUS- HEIGHTS, FORT ADAMS, WILKINSON CO. 
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CHARACTER OF STRATA. 
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Yellowitsh-gray calcareous silt of Bluff Formation. 
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Orange Sand. — Yellow, orange and white sands. 
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Argillaceous sandstone, yellowish-gray in its mass, 
variegated with ferruginous spots and veins, and of 
different degrees of hardness, so as to weather into 
rough, jagged surfaces. Traceable to waters edge. 



The sandstone of stratum No. 1, besides being of unequal hardness within its 
mass, is interstratified, at from 6 to 15 feet, with softer, sandy strata, which 
often wash away so as to cause the ledges of rock to tumble down. 

Sandstone of better quality occurs in N. E. Wilkinson, on the waters of 
Buffalo River, and on Homochitto. Near Meadville sandstone crops out in 
several localities on the Homochitto, interstratified with gray clay, and with all 
degrees of transition from clay to sandstone, as well as, in one and the same 
block, from the Fort Adams rock to that of Grindstone Ford. Such is the case 
at a bluff on Judge Cassedy's land, S. 32, T. 6, R. 5 E., where about 20 feet of 
these materials are exhibited ; about a mile lower down, according to Judge 
Cassedy, a deposit of lignite underlies these strata, in the bed of the river. 
On a hilltop about J.i J^i^o due S. of the outcrop mentioned, there occurs a 
singular deposit of orange-colored calcareous clay, a special discription of which 
is given further on (^206). A few miles \V. of this point, there is a quarry of 
rock very similar to that of Dixon's quarry and Grindstone Ford, and S. of it 
we find, for several miles, gray clays appearing on the hillsides. 

237. With the development of the formation in Amite county, I am not 
aquainted. In W. Pike county, I have seen it only at the N. end of Magee's 
cut on the N. 0, J. & G. N. R. R., S. of Bogae Chitto Station, where a stratum of 
gray laminated clay interstratified ^vith sand, api>ears, 15 feet thick at first, but 
disappearing with a southward dip. At llolmesville, wells of a grciter depth 
than 20 to 25 feet strike blue or black fetid clays, in which lignitized trunks, 
and other vegetable remains are said to be found. In E. Pike county, "blue 
dirt" is frequently struck in wells — thus at 5 to 10 feet on S. 24. T. 3, R. 11 E. 
(Mr. Conerly's). Further E, we find a deep blue, mea^c clay cropping out on 
the banks of Pearl River, at Pope's Ferry, below Columbia, Marion county. The 
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same material is said to be frequently exhibited on Pearl Kiver below the Ferry; 
the only one I have examined is Burnett's Bluff, near Spring Cottage P. 0., 
Marion county (about S. 18, T. 1, R. 17 W.), a section of which is given further 
on (^302). It consists essentially of gi'een and blue clays, of various degrees of 
meagrcness, of which about 32 feet are exhibited, overlaid, on the hills, by about 
50 feet of gravelly Orange Sand strata. The same materials crop out on the 
creeks inland ; an analysis of one of them is given in the place above referred to. 

238. Between Columbia and Monticello, outcrops similar to those just referred 
to, occur with frequency, and high bluffs of the same appear about 10 miles 
above Columbia, near Mr. Ben. Barnes', whose interest in tiie use of the materials 
of these bluffs as fertilizers has given them some note in the State. A special 
profile of one of them is given in another place (IT 299) ; its chief interest is 
derived from the fact that one of the strata is strongly impregnated with car- 
bonate of lime, which occurs in layers and veins, and at one point seemed to 
<;ontain chelonian bones — ^but the most diligent search could not detect any other 
fossil remains. — ^An analysis of this material is given further on (^300). 

On the banks of Pearl River at Monticello, we find a few feet of the clays in 
question — the lowest stratum visible being heavy blue clay, gradually becoming 
more sandy further upwards, and finally passing into yellowish and gray 
laminated clays. Fragments of lignitized wood, with iron pyrites, occur in this 
bluff. In the latter, strong miner&L waters are obtained. Westward of Monti- 
cello, a ledge of grayish-yellow calcareous sandstone about two feet in thickness^ 
is seen in beds of the creeks, overlying these clays ; and in its turn overlaid by 
similar materials, which further inland, form numerous bald, gray clay hilltops. 
The same occurs in the ridges opposite Monticello, in £. Lawrence, where strata of 
lignite are said to be found, and on the Monticello and Westville road, we find 
the gray clay interstratified with small sandstone ledges at two or three 
-different levels. 

239. On the portion of Pearl River embraced in Simpson and Copiah, both 
gray or blue clays, and sandstone ledges, appear in several localities, both on the 
river banks and on the confluents. Thus on S. 27, T. 9, R. 21 W., on Pearl 
River, where gray and reddish gray clay occurs interstratified with sandstone 
ledges, some of which exhibit a dip of about 45 deg. S. E.— owing no doubt, to 
a local fault, since dips in various incompatible directions are repeatedly met 
within Simpson county. — Higher up, at Rockport, a jagged ledge of sandstone 
resembling the Fort Adams rock, runs out into the river from both sides, for 30 
to 50 feet on each, so as to narrow the channel considerably — the surface of the 
ledge being about 3 feet above low water, and overlaid as well as underlaid by 
gray clays, which also appear in streams on the Copiah side. 

240. On Strong River, so far as it passes through Simpson county, there are 
numerous outcrops of the clays and clayey sands of the Grand Gulf Group. 
One occurs at the bridge on the Westville and Brandon road — another, and the 
best exposure in the region, is on S. 10, T. 6, II. 20 W., near Banks' bridge, and in 
Mr. Barber's field. Near the bridge, strata of whitish materials, varying from 
soft sand and clay, to sandstone, crops out, w^ith a dip varying from 15 to 20 
deg. W. ; taking this dip into account, about 110 feet are exposed vertically, 
although the outcrop is nowhere higher than 40 feet. The materials here con- 
tain abundant vestiges of leaves, but so poorly preserved as to be generaUy 
irrecognizable ; the only form made out with certainty, was a fragment of a 
fan-shaped palm-leaf. Half a mile W. of this spot, in Mr. Barber's field, the 
strata are horizontal, lignitic and very fetid, their surface being covered with 
a yellow elilorescence of salts. 

241. The materials of the formation in S. Rankin are prevalently sandy, 
generally white "rotten" sandstones, but yet frequently interstratified with 
lignitic, and generally very fetid and saline, clays. Outcrops of this kind are 
very common on the waters ot Steen's Creek, where the saltiness of the clays 
gives rise to numerous cattle-licks ; in some instances, the cattle have eaten 
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caves into the hillsides ; and I have found a crust of white salt, ):{ inch thick, 
formed by evaporation on a ledge of clay in the bed of Steen's Creek. Very 
nearly the same phenomena obtain on Campbell's Creek waters ; a good outcrop 
occurs at Tucker»s mill, S. 14, T. 3, R. 3 E. 

In one well near Cato (Cox's), a solid ledge of gypsum 10 to 12 inches thick, 
imbedded in gray clay, was passed througli ; most wells have saline and gyp- 
seous water 

242. It has been stated that most of the sandstones of this group, when 
exposed to the weather, show a tendency to cleave at right angles to the plane 
of stratification ; hence such blocks frequent. y appear in the shape of shoit 
angular prisms, often of great rogularitj'. This peculiarity, which may be 
observed in almost any outcrop from (Jrand Gulf eastward, has in several 
instances led to the belief that these forms were the result of human agency, 
and this has more especially been the case with a hard cherty ledge of sandstone 
which crops out on the Isuiks of a branch some distance K. of *ato, at Mr. J. 
Moriison's (about S. 13, T. 3, R. 2 E.) This ledge underlies the entire hill at 
the foot of which it crops out, as has l)een demonstrated in digging wells ; at 
one i>oint, however, its surface has been eximscd to a considerable extent, 
forming a " platform" or " pavement," known even beyond the limits of the 
county of Rankin. At this point, the bed shows the usual regular prismatic 
cleavage ; its upper surfjux; is very level and smooth, its lower jagged and 
nodular, precisely as would be the case had the indurating (siliceous) solution 
attained its natural quiet level in a basin of sand, 'i'ho fragments of rock fit 
each other closely on the uneven and obviously cleaved surface, in a manner 
which no amount of human labor could possibly elfect, unless on polished 
surfaces ; besides, a stroke of the hammer produces similar forms on a smaller 
scale in any one of the supposed flagstones. It is quite likely that the spot 
may at some time have been a resort for the aborigines ; since relics of human 
art are said to have been found in its surroundings, and tracings on the surface 
of the rock ; but th ; ledge itself is clearly the work of nature. 

243. In E. Simpson, and S. Smith, the Orange Sand covers the surface so 
thickly that it is only occasionally we find any of the materials of the Grand 
Gulf Group. At Jaynesville, fetid black clays were struck in a well 30 feet 
deep, dug by Mr. Magee in a bottom ; generally, the Orange Sand is not 
passed through. The sandstone occurring near Raleigh, and the gypseous days 
found in a W(^l, have already been mentioned (ir227) ; the strata found are a 
mere repetition of those on Steen's Creek. On Leaf River, at Kees' bridge, S. 
8, T. 1, R. 8 K., we find a stratum of deep blue clay, covered with saline 
efflorescences. In one well, near at hand, on S. 2, same T. & R., the clay was 
bored into for 30 feet, some lignite being struck in it White sandstone, also, 
is said to be found in S. W. Smith county. 

I have not, as yet, e2:amined the counties of Covington, Jones and Perry ; so 
far as I have heard, Orange Sand alone prevails there ; it is likely, however, that 
in the deeper channels, the materials of the Grand Gulf Group may be 
exhibited. 

244 On the Chickasawhay and Pascagoula River, I have found these materials 
outcropping in four localities. The most northerly is at Col. Sam. Powe's, 2 
miles S. of Winchester, Wayne county ; a locality of the highest interest in the 
study of this formation, on account of the well preserved lignitized trunks of 
trees found there ; not only in situ in the bank, but absolutely on the spot on 
which they grew, with their stumps standing and roots imbedded in the ancient 
8oil, on the surface of which we find the vestiges of numerous successive layers 
of leaves, separated by thin sheets of whitish sandy clay — the results of the 
autumnal fall of leaves, and winter overflows. The whole of this remarkable 
deposit is covered by about twenty feet of Orange Sand strata, as exhibited in 
the following section : 
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(Sec. 35.) 

SECTION OF FOSSILIFEROUS STRATA AT SAM. POWE'S, NBAE 

WINCHESTER, WAYNE COUNTY. 
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CHARACTER OF STRATA. 
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Yellow sand, with pebbles in its lower portions — 



Orange Sand. 
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18 I White sand with nodules of pipeclay. 
1 I Black clay with leaves. 
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Grayish white sand, with vestij^cs of leaves on 
stratification lines. 

Bluish sandy clay, with roots and trunks of 
CupuUferaey Coni ferae and Palmae. 



The trunks are prostrate, many of them washed out of their matrix by Ihe 
river, and resemble common *' old lojrs." They retain their roundness, areqaiio 
light and porous when dry, but absorb water like a sponge, allowing of its 
squeezed out. Two cuts of a common saw will readily sever a trunk 12 ii 
in diameter. Most of ^em are dicotyledons, a smaller portion Conifers ; 
next to these, tree palms, one trunk of which was about 8 inches in diamela^ 
its fibres pulling out of the soft lignitic mass, like those of a corn-stalk out o( ili 
pith. I also found, and followed up, a scaly palm root for about 4 feet. The 
dicotyledonous woods found resembled mostly those of oaks and beeches. 

245. Descending the Chickasawhay, we next find a long outcn p of oompM^ 
bright blue clay, in a bluff at Mr. W. P. Avera's place, SS. 25 and 36, T. ^ 
R 6 W., Greene county. About 15 feet of this material are visible above 
OTerlaid by the same amount of yellow sand, in which silicificd wood is comi 
Chalybeate and saline waters flow from the stratum in several places, 
according to Mr. A., brilliant metallic lumps— of iron pyrites — are found in the 
mass. At Venson Williams^ 7 miles below Ayeras^ we also find blue dftyc^ 
sand in the bed of the riyer. 

Gray clay is seen outcropping on the hillside at Judge Fairley's Ferry, not fiur 
from Cress Roads P. , Jackson county ; and similar clays appear in thcF 
E. of the P. 0., where they contribute essentially to the formation of the soiL 

246. AtDwyer's Ferrymen the Pascagoula River, S. 11, T. 5, R. 7 W., we 
the following section, on the river bluff" : 
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(Sec. 3G.) 
SECTION OF BLUFF AT DWYER'S FEPJIY, JACKSON COUNTY. 
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Yellowish, indurate clay — " Flat woods Clay." 

Gray sand with yellow dots, containing particles of 
lignite, and crystals of prypsum. 
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Gray sandy cUy with lignitic layers, traces of leaves, 
and cr}'stals of gypsum. 


— — — 
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Blue massy clay, with crystals of gypsum. 
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Stratified, gray clayey sands, cleaving into layers 
1 to C inches thick. 



This is the last outcrop observed in this direction, bearing the character of the 
Grand Gulf Group. 

NEWER TERTIARY ? OF THE COAST. 

247. It has been mentioned, when speaking of the Orange Sand 
•Group, that its characteristic strata extend, in several points, to 
within a few miles of the Gulf Coast. It overlies there a forma- 
tion partly marine, partly fresh-wator, conpisting chiefly of gray or 
black, fetid, ill stratified, massy clay, which forms the impervious 
stratum to which the "Pine Meadows" of the coast region owe 
their peculiar features (see ''Sea Coast Counties"), and extends 
seaward into the Mississippi Sound, where it constitutes the **blue 
clay bottom'' of the deeper channels, beyond the sands of the 
beach. It is reached at moderate depths along the whole coast, 
and renders the water of wells undrinkable, whenever it comes in 
contact with the **black mud." Notwithstanding that at Pass 
Christian, for instance, the stratum is reached at 7 feet, it is but 
rarely so exposed as to aflbrd good opportunities for observation, 
and the brief space of time which I have spent on the coast, has 
not allowed me to search for tlioni systematically. 1 shall simply 
give, therefore, the data I have thus far succeeded in obtaining, 
without attcuipting to fix the precise epoch which tlies.e strata may 
represent. 

218. On the Biiyon Bernard, near ^Ir. BelP?, on S. 15, T. 7, R. 11 W., there 
is an outcrop some 300 yards lonir, of about 8 feet of dark, bluish-black clay, 
which is very tenacious, fetid, and irregularly stratified. In this there occurs a 
lenticular mass, about 10 yards long and 2 to 2j.j feet thick, of white shells 
imbedded in clay similar to that which surrounds it 'I'hese shells arc very 
much decayed ; we can nevertheless recognize the common living oyster, O. 
Virginica^ which forms their main mass ; adhering to the oysters, we find 
occasionally the common Balnuns iBarnarJe) of the Coast, together with Jlf^&7u^ 
hamatus, which at present, also, is generally found chnging to the oyster. No 
signs of other fossils were found in the clay surrounding the shelly mass. 
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Wells in the neighborhood strike this clay at the depth of a few feet ; the water 
bcini^ altogether undrinkable. 

249. According to information given me by Mr. II. Taylor, of Pass Christian, 
shells appear imbedded in both l)anks of Wolf River, alx)ut 20 miles (by water) 
above the Pass. This locality I have not visited. 

Lower down, at Mr. J. Saucier's, S. 20, T. 7, K. 12 W.,on Wolf River, there 
is a bluff about 30 leet high, alfording the following section : 

(Sec. 37.) 

SECTION OF NEWER TERTIARY ? AT SAUCIER'S, ON WOLF RIVER, 

HARRISON COUNTY. 






CHARACTER OF STRATA. 
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Gray and yellow sand, stratified, more or less clayey, 
especially below. 



o 
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to 

3 



Yellowish gray, massy clay 



7 

to 

8 



Matrix of dark gray or black clayey sand, or muck, 
inclosing trunks, stumps, roots and knees of Cypress, 
with bark and wood preserved. Also a few pine 
burrs. 



The whole of stratum Ko. 1 cannot be better described than as the soil of a 
cypress swamp, with its muck, fallen trunks, knees, stumps, etc. Of these 
there are evidently several generations, separated by more clayey layers of muck. 
The fibrous bark of the cypress is perfectly preserved ; the wood is yellowish 
and soft, but by no means lignitized Ccutting very nearly like tliat of the Tupelo 
tree), and its structure and shape perfect. 

A few hundred yards below this spot, we find a similar deposit, in which, 
instead of the cypress, the wood, burrs and decayed leaves, apparently of the 
Short-leaf Pine, prevail. It is said that similar outcrops occur further up on 
Wolf River. Moreover, Col. J. J. McCaughan, of Rosalie, as well as Mr. II. 
Taylor, above mentioned, state that similar deposits have been found in numerous 
wells along the coast ; and that aljout 3 miles E. of the Pass the black clay, with 
cypress knees, crops out on the sea-sKore. It is possible that some of the 
stumps and roots observed on the sea- beach, and attributed to the living trees of 
the beech, belong to this deposit, especially if, as is stated, many of them should 
turn out to belong to the Cypress, which at present is not found within many 
miles of the coast of Mississippi, however abundant on that of Louisiana. In 
several bhills of Wolf River and Bayou Dclisle, we see layers of dark colored 
sand, possessing a lijjnitic odor, which seem to indicate, whenever they 
occur, the proximity of the black claj'' formation. 

250. At West Pascagoula, in the well at Mrs. McRae's residence, the following 
section was ohtiiined : Ten or fifteen feet of sand, then about ten feet of blue 
clay with yellow streaks, then ten feet of sky-blue clay ; then a bed of gray, 
calcareous, water-bearing sand, containing abundance of shells. Of these, the 
few I saw were identical with species now living on the Coast, and their state of 
preservation scarcely other than that of the shells imbedded in the sea-beach 
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sand for a few years. Theicakr atnak ro^t to tvithin lij f tft of the f'urfacr : 
it is a saline, sulphureoim chalybeate, too stroiicr for ordiniiry uso ; it is very 
similar, on the whole, to thatot Orean Sprini^s. The level of tlio water is i»ro)nih!\ 
by several feet above that of the Sound. 

251. Near Pearlington, heavy gray clay crop.^ out in washes on Uiu roiulsidt . 
Thence up to Habolochitto, similar strata apjK'ur near the surface in several points. 
At the latter point, however, in a well dug hy Col. KiniV»all, 40Tcjct deep, aftei 
passing though some 25 feet of sand and gravel, a deposit of inaruw sutUs wa^ 
struck, in a gray sandy material. I did not see any of the shells found in the 
wcU, which was dug 17 years before ; but Col. Kimball says they were quite 
friable. — Thence northward, nothinir but Oranjre Siuid is s.'en. until we r^'ach 
the neig]i)^»rhood of Burnett's Blutf. before mentioned (^2:*7 ; ;;nL>). 

USEFUL MATERIALS OF THE TEUTIAIIV FORMATIONS. 

252. i'sefti! rnnl( I'inls of the Aort/iern Li(/}it>ir. — Thrv-p ron>i>r 
cliiefiy of Li ^y nit e of Hroun CoaL aiifJ 'lfifi<]i j/intrri.i!^ iA \wv'um> 
kinds, soino suitable for lircl)ri.-k and |h)tt«My : ot!i«'i-s lor tht- 
manufacture of alum, and d()ul)tless. with i)jr»p!'r precauti(»ns. for 
manure also. 

The extensive JAimitt^ Inds of liii.s foriiiation lia\e not as ver 
received that special aitentiou and study whicli tiieir prreat ultimate 
importance deserves. Althou,[j:h in u»-(nieral iidbrior, as a fuel, to 
bituminous, or stone coal, thn l)etter cpialities of liprnite can he. and 
are inade to subserv**, mo-t of the pur|)()-es to which the former is 
applicable, the most important exception beini?, that on account of 
their softness and tendency to cleave when carbonized, theliirnite- 
cannot be successful! v converted into coke. 

In its heating effect, as well as in other respects, lignite stands intermediate 
between wood and bituminous coal ; being in fact nothing more than an 
imperfectly formed coal, and showing tnnsitions into true coal as distinctly or. 
one side as it does into wood on the other. E.xamples of both these transitions 
occur among the lignites of Mississippi ; hence there exists in this material, a^ 
ma/ be supposed, a great diversity of aspect as well as of quality, which it bi 
of the highest importance lo take into consideration properly, in its exploitation. 
As a good practical rule (not, however, without exceptions) we may say Uial 
the nearer a lignite approaches, in its general aspect and character, to bituminous 
coals, the higher will be its effective value. Thus far, the eye of any moderately 
attentive observer will enable him to estimate the quahty of the material. There 
are besides, two other chief points requiring attention, viz : the amount of asL 
yielded in burning, and the extent to which iron pyrites, or bisulphuret of iron, 
is present ; the less there is of both of these, the better. 

253. It is but rarely the case, that the whole of a bed of lignite of any consid- 
erable thickness, is of uniform quality. Even smill fra^^ments often exhibit 
great diversities within their ma.ss, and hence experiments on a small scale, on 
mere specimens, may be far from yielding results applicable to the whole bed, 
unless selected with especial care. The mass of lignites is almost always lamina- 
ted, f. c, it shows a tendency to cleave into plates of greater or less thickness., 
and frequently of different kinds of coal — some being of a dull, earthy aspect, 
others brilliant like true coal. This tendency is ofteii such, as to cause blocks 
which were quite sohd wnen wet, to exfoliate an I cnimMe mto small flit pieces, 
which Ciinnot generally be usjd is fuel. It is necess iry, therefore, in most cases, 
to allow the material (which is generally very wet as taken from the mine) to dry 
alowly, in stacks or piles protected from the immediate mys of the sun. 
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^ 254. It is in the cracks «ind fissures corresponding to this horizontal clca?- 
age that we may generally observe best whether or not any unusual amount 
of ash or pyrites is present. We oflen find the beds subdivided into severvl 
stages, by bands of clay or sand, and the same is oflen the case vrith the minor 
sub-divisions, or the plates into which, when rapidly dried, lignite will generally 
oleave. Of course the amount of ash may thus be increased to such an extent 
as to render the material, such as it would be when obtained on the large scale, 
unfit U) serve as fuel. Tt is not always, however, that the admixture of an 
excess of mineral matter can be perceived by the eye ; it may rise to 50 per 
oent. and more, and the substance still retain the aspect of lignite ; though gen- 
erally, in such cases, it is less firm, and gradually passes, through many grada- 
tions, into soft lignitic shale, or lignitic clay. These can, of course, be readily 
distinguished from true lignite by trial in the fire, where lignite, available as 
fuel, ought not to leave more than 30 per cent of ashes at most — not suflScient 
to idlow of the form of the frs^ments being preserved after combustion. Few 
lignites used on the large scale, contain less than 2 per cent, of ash ; from five 
to twelve per cent is, perhaps, the most usual amount I have thus far exam- 
ined but few specimens af Mississippi lignite in this respect ; the determinations 
prove it to be very variable, here as elsewhere : 

1. Compact, massy lignite, from Mr. Moses Bridges, S. 33, T. 18, R. 10 E., 
^Jhoctaw county. Hlack, fracture conchoidal, lustrous. Ash greenish yellow, 
light 

2. Lignite from Hughes Branch, S. 8, T. 10, R. 2 W., Laiayetto county. 
Brownish black ; fracture earthy, cleavage slaty. Ash grayish white. 

3. Same as above, from a locality a few hundred yards distant Ash gray- 
ish white. 

4. Lignite from Mr. Vineyards, S. 10, T. 10, R 1 W., Lafayette county. 
Grayish black, fracture earthy, with some shining layers of pitch-coal ; cleavage 
slaty. Ashes &int reddish yellow. 

5. Lignite from Spears' Cut on the N. E. A S. W. Alabama R. R, east of 
Marion, Lauderdale county. Black, shining; fracture conchoidal, cleavage 
laminat(Hl. Smells strongly of sulphur in burning; ashes reddish bnjwn, 
heavy. 

AMOUNTS OK ASHES IN LIGSITK. 

From Ash. 

1. Moses Bridges, Choctaw county — (if 265), 4.38 per cent 

2. Hughcs'Branch, Lafayette county— (ir263),— I.. 22.29 " 
'm\. " " " *' " II.. 16 22 " 
4. Mr. Viricyard.s " '• (ir263) . . . . ! 24.20 

5. Spear's Cut, liauderdale county .... (IT 179), 17.28 

255. As to iron pyrites, its presence, to any great extent, is a serious draw- 
^lack in several respects. It causes the coal, when exposed to the atmosphere, 
to exfoliate and crumble, on account of the transformation of the pyrites into 
'*opperas ; in burning it causes it to exhale offensive sulphureous fumes (sulphu- 
rous acid), at the same time attacking the grate or furnace to a much greater 
extent than would be the cise with a coal free from this substance ; finally, it 
increases larj^ely the wei«»ht of the material and of the ash. — Generally it is not 
•lifficult to recof^ni/A) the presence of this material. It often appears in flattened 
lumps resembling oast inet;il, of colors var3'ing from g«)lden yellow to the pale 
tint of Brit innia ware, on tlio clcava;AO pLines of the coal ; or ditfu.sed through 
its mass, in small round^'d ]).irticlos, or angular crystals, of the tints aV)ovo men- 
tioned. Souietimo^, the ma^s of tiio coal may be com[)aratively free from pyrites, 
even tlioiicih tho latter may he present in plates or layers in some particul-u: 
portion of tiic stratum, cusily separated from the rest ; at others, the mass m ly 
Ixj full of minute particles of the mineral, invisible to the eye. In anv case, it 
is easv to detcrm'ne the point by burning a sample of the lifrnife, when not 
only tlu' stinging sulphureous odor of the smoke, but also the red tint of the ash, 
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may be Uken as indicative of the extent to which the sulphureous mineral exists 
in the mass. In burning the sulphur is driven off, while iron remains behind 
in that condition (peroxide) in which it exists in red ochre or in Yenitian Red. 
If the ash is white, yellowish-white, greenish, or gray (as is the case in most of 
the lignites of Mississippi which I have tested in this respect), or only slightly 
reddish, it may be taken as a proof that there is not enough of the mineral to 
injure the quality of the fuel, either as to solidity or for other purposes to which 
it is applicable. 

256. I ought to mention, in connection with this subject, a simple method by 
which Iron Pyrites, or sulphuret of iron, can always be distinguished from any 
of the metallic ores for which it is so frequently mistaken. Almost all the tales, 
of mines or minerals discovered in this State, have started from the discovery 
of lumps of this mineral, which most frequently occurs within the lignitic 
fimnations of Xorth Mississippi, both tertiary and cretaceous. The trial usu- 
ally given it by persons in the country, is melting it down in an iron spoon in 
a blacksmith's forge — adding to it as " fluxes," not unfrequently, substances 
which, like blue and white vitriol, sugar of lead, etc, themselves contain other 
metals ; these, uniting with the sulphuret of iron, form metallic-looking lumps 
when melted down in the high heat of a forge. Even the pyrites by itseli^ 
however, when melted in this way, will produce a regulus, which is variously 
claimed as being zinc, brass, tin, silver, etc., according to the fancy of the discov- 
erer. The high heat used in this process, or the addition of fluxes of any kind, 
or both, serve only as hindrances in arriving at any definite result ; but by 
attending stridly to the following directions, a certain, and in this State, an 
unvarying result will be obtained with all the deceptive yellow, metallic-look- 
ing ores found in our formations : 

257. Let the mineral be powdered, under a hammer or in a mortar, as fine as 
may be — at least as fine as rifle powder, but finer whenever possible. Then let 
Ismail quantity of this powder — not more than three or four thimblefuls — ^be 
spread thinly on a clean iron shovel, and heat the shovel to redness — but by no 
means higher^ in an open fire, without bellows or fan. The mineral will turn black, 
and then inflame anid burn with a blue, sulphur flame, the odor of whose fumes 
will be readily recognized. Let the flame bum off quietly, without raising iJie 
fire ; when it has nearly or entirely gone — after the lapse of twenty minutes or 
half an hour — stir the powder about on the shovel with a stick ; crush it if it 
has baked together (which it will do if the heat has been too high at first), for 
which purpose the shovel may at any time be removed from the fire, without 
in any manner endangering the result. The powder having been again spread 
on the shovel after stirring, roast it for a while as before, until every trace of 
fl^me is gone. The .stirring and roasting may then l)e repeated, and the heat 
raised to a full red — though this generally will not l^e necessary ; for if, after the 
second roastinp:. the siiovel be removed from the lire, the powder will at first 
appear black, but on cooling will turn red — the shade varying a little according 
to the purity of the mineral and the heat employed, but always ]>fctween that v( 
a hard-burnt brick and Yenitian licd; if tlie mineral has not V»een tinely pow- 
dered, the tint may Ikj made plainer by crushing:: the grains with a hammer ; and 
if the rousting has been imperfect, the intti'ior portion of such gnJns may still 
be black or brown ; but if roa.«3ted again, will aNo turn red. 

The red powder is simply red ochre ; it conu^ns no metnl 1 ut iron, which, in 
the natural mineral, was combined with sulphur. 

2.^)8. There is another, but somewhat slower pn cess, by which pyrites may 
readily be recognised !)y any one. Powder the mineral as before, put the pow- 
der on a plate, vioidcn it all over with water, and keep it moist for a few 
days, in a moderately warm place — say on the mantel 'J he powder will very 
soon taste of copperas, which may also be seen on the sides of the plate ; and a 
piece of tan-bark (lilack Oak or iJlack Jack is Lest) will rapidly turn blue and 
black, when laid on the powder well wetted. 



T259, 260, 261J testing lignite— localities op occurrence. 159 

Even large pieces of the pyrites generally will, in course of time, undergo the* 
same change — ^will burst open and generally crumble into a powder consisting 
chiefly of copperas. This change takes place rapidly when the mineral is car- 
ried in the pockety the cloth of which it will soon corrode. 

259, I have stated above, that good lignites are applicable to 
most of the purposes subserved by bituminous coal, except (in most 
cases at least) coking (11252). It cannot, however, any more than 
the latter, be used in the place of wood charcoal^ unless previously 
carbonized. It has been usual, in this State, in neighborhoods 
where lignite was discovered, to test its usefulness by trying it in 
the /orgc, instead of charcoal, and as might be expected, the results 
have been unfavorable. But the fault was with the experimenters, 
for the best bituminous coal is well known to be entirely unsuited 
to the blacksmith's use, unless when mixed, in small quantities, with 
diarcoal. Thus applied, good lignite will be found to answer the 
same purpose ; it cannot, however, be expected to perform what 
even bituminous coal will not. But for boiler fires, grates, stoves, 
furnaces, etc., good lignite is found to be little inferior to stone 
coal; compact varieties resembling the latter, are very well suited 
also to the manufacture of illuminating gas, and yield a coke suit- 
able to all purposes where it is not subject to much pressure, or 
long transportation. 

260. It requires indeed, but very little foresight to appreciate the importance 
of these deposits for the industrial development of the State. It is true that 
thus far, taking it as a wJiole, firewood has been abundant, and will be for some 
time to oome, so long at least as manufacturers shaU employ, as they do at pres- 
ent, but a very small part of the productive capital of the State. Should this 
condition of things change, however (towards which there is now a decided 
tendency), the call for fuel less costly in its transportation — the distance of 
which, in the case of wood, will rapidly increase — ^would soon put these beds of 
brown coal into requisition. But even as it is, fuel is already becoming expen- 
sive in some districts, by the increasing distance from the forest, and Western 
coal, so largely used in the navigation of the Mississippi river, is being bought 
at enormous rates in our towns, in order to be enabled to replace the open fire- 
place by iron grates, or coal stoves. There is no reason, save prejudice, why 
the native lignites should not be used in the same way. It is needless, how- 
ever, to expatiate on the importance to any State, of possessing inexhaustible 
beds of a fUel little inferior to bituminous coal. Common sense, as well as the 
sad experience of older States, teaches plainly how little reliance can be placed 
on a permanent supply of timber and fire- wood in any well settled district, 
under the destructive and improvident management of this portion of the 
national wealth, under which our forests dwindle at an alarming rate, so as even 
to affect seriously the climates and meteorological phenomena. The increasing 
floods, not only of the smaller streams, but of the mighty Mississippi itself, tell 
as plain a talo as statistical data would make it, of the destructive sway of the 

axe. The forests of Iklissis,sippi arc fast sharing the fate of their brethren in the 
older States, and the years may Ix) counted after the h\pse of which she must 
draw for her fuel on the coal-lields of other States, unless she should think it 
a wiser policy to avail herself of her own. 

•Jbl. Localities of Lignite Beds, — I shall now give in brief a list 

of the localities where, thus far, lignite l)eds of practical importance 

have been observed by myself or others ; with such observations as 

may tend to give some light to the miner, on tlicir quality and 

availability. 
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1b regard to the maDner of working these deposits, 1 ought to say in general, 
Hal the roof of the mines will usually require to be supported, more or less, 
if wood- work ; being rarely formed of materials sufficiently rigid to support 
selves when spanning any considerable excavation ; in beds of notable 
ess and solidity, it will be found advantageous to allow a part of the lig- 
stratum to remain above, so as to impart additional firmness to the roof — 
vluch, with the aid of pillars left standing on the sides, as practiced in coal 
ng, will oflen enable us to dispense with a considerable part of the wood- 
In some cases, the outcropping bed may be worked like a quarry, but 
generally, galleries and chambers will be necessary— driven either firom 
hillside or from a shaft. Attention must be given to the ventilation of 
mines, for both the explosive " fire-damp," as well as, more firequently, 
dkoke-damp, (which is very commonly perceived at the bottom of wells 
in the lignitic fonnation), are to be looked for in them. 

252. Iq Tippali couiuy, iUrinie is touad on S. 29, T. 3, R. 3 E., 
ail Squire Street's. The bed occurs in a ravine, between two steep 
liDvides ; its thickness and quality. I have had no opportunity of 
•fcserving. It was sai<l to burn well in the fire-place and forge. 

According to Prof. Wailes, a deposit of lignite exists on Snow 
Ch^ek, 8. 7, T. 4, R. 1 B., Tippah county, about 7 miles S. of Salem. 

According to L. Harper, lignite exists in Marshall and Lafayette 
oooaties, on the Tallahatchie River. I have not, however, myself 
•iKierved, or seen any npecim ns fi om that region, save black lignitic 
cfcys, with small seams of lignite. These are abundant in the 
fSocoersville region, and is quite likely that lignite beds may exist 
Ikere also. Lignite beds probably occur in R. 1 E., TT. 9 and 10, 
S. W. Pontotoc, as they do in the adjoining portions of Lafayette, 
feal I have no definite knowledge of outcrops anywhere in Pontotoc 

253. Lignite appears, more or less, all along the Yokeuey-Patafa 
■iver, and on many of its trilmtaries, in Lafayette county. 

According to information given to L. Harper by Mr. W. J. 
Vineyard, lignite crops out at the spring of Union (Baptist) Church, 
S 1, T. 10, R. I W. The bed is said to be 8 feet in thickness.— 
The bulk of the specimen in the Survey collection is grayish black, 
•f a dull fracture, not very hard, easily crushed, and whitish on 
the cleavage planes ; it contains thin layers, however, of black, 
riiining "pitch-coal." Burns with a bright flame, and leaves 24.2 
per cent of ash, of a fjiint roddish-yellow tint. — The amount of ash 
w large, and if the whole mass were of the same character (which 
wnot likely) it would not bear transportation to a great distance. 

It is the same bed [)rol)al)ly, which is met with in numerous 
iDcili ties in townships I", Ranuos I and 2 W., Lafayette county, 
iis ti)i('kn('ss varyinir i'rom .'» to I'J f^'Ct ; tlicMC scimh to be, however, 
B<c\'«?ral minor beds al»ovo it. wlii-'h were observed by Mr. Ward, 
S- 22, T. li), U. 2 W. — one T) in Ik's. annilior a loot in thickness. 
Tiu» main ]hh\ crois nut in branclKS in Mr. VVnrd's neighborhood ; 
at Ml-. Kirkwofxl's. S -Jl) ?, a <iruiiin 8 tcct thick was struck in a 
w(*ll at oO IVct ; at Mr (lrc:i':ei\s, on S. 14, tlic thickness of the 
feed was greater by Hcverai luut. It crops out, with a visible 
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thickness oC at least three feet, in ravines and in the bed of Hashes' 
Branch, on the edge of Potlockney bottom, on S. 8, near 1&. S. 
Bagland'i^. Its fracture is dull and earthjy^^structure laminated, but 
the mass quite solid ; it burns easily, with a bright flame. 

An air-dried specimen yielded 16.22 per cent, of gray ish- white ash ; one dried 
at the boiling point of water, 22.29 per cent. A partial analysis of this ash gare 
the following result ; 

ASH OF LIGNITE FKOM HUGHES' BllAXCH. 

Insoluble Matter (Sand and Silex) 59.24 

Potash trace 

Soda , 2.62 

Lime 8-83 

Magnesia 0.73 

Oxide of Iron, and Alumina 25.79 

Chlorine. Carbonic and Sulphuric Acids, and Loss . . .2,89 

100.00 

The lignite at this x>oint could be easily worked. 

Lower down, a bod of good lignite (thickness not ascertained) crops out in the 
bed of the Yockeney Kiver at Price's old mill, S. — , T. 9, R. ^ W., (see Sec. 20, 
IT 172). Still lower down, on Mr. Isaac Taylor's and Z. P. Dew's land, S. 9, 
T. 10, Iv. 3 W., on a branch of the Yockeney River ; thickness and position not 
known. 

Also, on Dr. J. Taylor's land, 8.30, T. 9, R. 3 W., in the banks of the 
Yockeney Rirer ; a stratum 2 or 3 feet in thickness, underlaid by blue clay, 
which forms the l)ed of the river, and overlaid by blue sand. 

264. In E. Yallabusha, lignite is said to occur in numerous 
localities, none of which I have as yet examined. A fine bed i» 
spoken of as existing on Robt. Thompson's place, 10 miles E. S. E. 
of Cofifeeville ; and another is mentioned by Prof. Wailes, at Mc- 
Elroy's mill on Turkey Creek. In N. Calhoun, lignite is very 
generally struck in wells, at depths from 20 to 40 feet, but I have 
seen np specimens of it. Beds of variable thickness have been 
struck in wells, near Sarepta — at Mr. Stacks^ S. 19, T. 11, R. 1 
W. ; at Mr. Hunter's S. 28, T. 11, R. 1 W., and very generally in 
the country between Cowpen and Lucknuck Creeks ; in Mr. Rblj'b 
neighborhood, T. 12, R. 2 W ; it also crops out in the banks of the 
Loosha Scoona River, just below Old Town. 

At Pittsboro\ according to L. Harper, lignite is found in wells at thirty feet^ 
and sometimes as much as thirty feet in thickness ; and a stratum of lignite at 
least six feet in thickness, is said by him to crop out about a mile N. W. of town, 
which, from his description, would appear to be similar in quality to that at 
Moses Bridges', Choctaw county. 

266. In S. Calhoun generally, lignite appears to be quite abund- 
ant, according to accounts I have received from inhabitants. The 
same appears to be the case in N. E. Choctaw, where the formatioH 
resembles closely that on the Potlockney and Yockeney ; a bed of 
lignite has been observed in the neighborhood of Bellefontaine. 
At Bankston, dark lignitic clay, with a vein of lignite, crops out 0]| 
s, bluff half a mile S. W. of the place ; it seems ukely thftt by bor- 

R-^ll 
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ing, heavier beds of the same might be struck, since they are very 
common further east. Thus* at Moses Bridges' place, S. 3B, T. 18, 
B. 10 E, a stratum of fine compact lignite crops out in the bed of 
a branch, the thickness exhibited being about 4 feet. The material 
is thickly laminated, does not crumble in drying ; its fracture, on 
which some woody structure is still perceptible, is of a fine, glo^y 
black, and will barely make a streak on paper. It inflames less 
eafiily than the coals of Lafayette county, burns with a bright 
flame, and leaves only 4.38 per cent of light, greenish-yellow ash. 
This lignite will serve well most purposes of stone coal ; even 
cokinff. 

At Mr. Henry Wood's, on S. 2, T. 17, R. 10 E, there is an out- 
crop of a stratum of inferior lignite, about 3 feet thick, composed, 
it appears, chiefly of small aquatic plants ; it therefore crumbles in 
drying, and seems also to contain a large amount of ash. 

At Black's Wells, S. 23, T. 17, R. 10 E., Choctaw county, a 
stratum of lignite of better quality than that at Wood's, and 4 
feet in thickness, was struck in a well at about 45 feet. 

266. N. Winston abounds in lignite. It is found in a stratum 4 
feet in thickness, in wells near New Prospect P. 0., and E. of the 
same on the headwaters of Noxubee, where it crops out abund- 
antly in gullies, and is struck in wells N. of Webster. I have had 
no opportunity of observing these beds personally, but from the 
description given, the lignite appears to be of excellent quality. 
Between Sun Creek and Trim Cane Creek, in Mr. Dillon's neigh- 
borhood ; on Mr. R. L. Johnson's plantation, on the Houston and 
Starkville road, and in S. E. Ocktibbeha, W. of the Platwoods, 
generally, lignite beds seem to exist Near Louisville, Winston 
county, lignite has been struck in numerous wells, at depths between 
20 and 40 feet ; it also crops out at a spring in the neighborhood. 
The thickness of the stratum varies from 2 to 10 feet. In some 
portions of thf ^ bed the woody structure is pretty well preserved, 
in others, almojt entirely obliterated. 

In the eastern counties of the lignite formation, the latter is 
popularly termed " black dirt," while the accompanying clays are 
usually denominated " blue dirt." If this designation is to be 
relied on, lignite must be abundant in S. W. Winston and N. 
Neshoba, which regions I have not personally examined. Prof. 
Wailes, however, mentions a lignite bed on S. 30, T. 11, R. 12 E., 
Neshoba county. 

267. In Kemper county, a lignite bed at least 4 feet thick is 
mentioned by L. Harper as occurring a few miles N. W. of DeKalb. 

Whether the " black mud " found in wells at Daleville, Lauder- 
dale county, is lignite or black clay, I have been unable to deter- 
mine. True lignite, however, is found at Marion, in wells, and the 
section at Spear's Cut (1179) renders it obvious that a number of 
successive strata of lignite exist in the formation of that region. 

Those exhilnted in the cut are too thin to be worked profitably. Since, how* 
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ever, it is likely that workable deposits will still be found in this region, I have 
bestowed some attention on the qoality, and determined the amount of ash 
oontained in a specimen finom Spear's Gut When dry it resembles stone coal 
rather than the lignites of La&yette, bums with a brighter flame, and with a 
strong odor of sulphur ; the ash, reddish brown, amounts to 17.28 per cent. It 
contiuns therefore a certain amount of iron pyrites, which is finely diffused 
through the mass, but does not cause it to crumble. 

268. I have not heard of the occurrence of lignite in Attala, or 
Leake ; in Madison county, however, though not outcropping, lig- 
nite beds of great thickness have been struck in wells bored by 
order of the Rev. J. R. Lambuth, both at Canton and at his resi- 
dence, S. 2, T. 7, R. 2 E., near Calhoun Station. At a depth of 
375 feet a ledge of rock was penetrated, beneath which, for 46 feet, 
the auger brought up lignite, with only an occasional band of clay 
(1322). 

In Holmes county, andgenerftUy along the bluff, from Yazoo to Tunica, lignite 
beds seem to appear with frequency ; with these, however, I am acquainted 
only from hearsay. A bed of lignite, 14 feet thick, inclosed between strata of 
green clay, is mentioned by L. Harper as occurring on S. 27, T. 9, R 4 W., 
Yazoo county, and he states that outcrops of the same occur frequently on the 
bluff in Holmes county. In the latter county, there are several deposits which 
have been currently spoken of as bemg of fine quality. One, according to Pro£ 
Wailes, is on S. 7, T. 14, B. IE., near Tchula Lake ; another ''on Funnigosha 
Creek, to the east of the crossing of the old road near Cooonover's old stand." 
Other deposits in the same region haye been mentioned to me ; ^e stratum 
probaUy imderlying an extensiye area. 

269. I have receiTed specimens of iron pyrites, evidently derived from a 
lignite bed, frt>m Carroll county, but have been unable to ascertain the locality, 
or particulars. — I am not aware, thus fiir, of the existence of any lignite beds m 
W. Yallabusha, although such probably exist on the Yodceney Biver. 

In Panola county, Ugnite seems to be quite abundant, in the fork 
of the Tallahatchie and Yockeney Patafa Bivers, its beds being of 
great thickness and fine quality. L. Harper mentions beds o? IS 
to 16 feet thickness, and of a glossy conchoidal fracture, as occur- 
ring on SS. 8 and 10 (and no doubt on S. 9 alsol) T. 10, R. 8 W., 
and according to information given me by inhabitants, the quality 
of the lignite as a fuel has already been satisfactorily tested. 
These beds, occurring as they do, close to the line of tiie Missis- 
sippi and Tennessee R. B., in easy communication with tho city of 
Memphis, afford a fine opportunity for exploitation, if the accounts 
given of them be correct. 

Lignitic clays are mentioned by L. Harper as occurring on Cold Water River, 
but no beds of Lignite seem to exist there. 

270. Lignite beds of the later Stages of the Lignitic. — The only 
available bed of lignite I have observed in the lignitic beds interven- 
ing between the Claiborne and Jackson Group, is that on Suanlovey 
Creek at Garlands ville, mentioned above (1197). It is of good qual- 
ity ; about 2 feet of it are visible above the bed of the creek, and 
it may be of considerable thickness. — The lignitic material occur- 
ring at Moody's Branch (1204, Sec. 29, stratum No. 2) is too earthy 
to be available. I have found chunks o! good lignite at a sandy 
bluff on Pearl River, about one mile (by land) above Jackson ; but 
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thus far have been unable to ascertain the diiueusions of the 
bed in place. Between the Jackson and Vicksburg beds, the 
only deposit I know is that at Vicksburg (l'<^20). The 
thickness of the bed, according to Prof. Moore's observations, 
does not exceed three feet ; yet, from its favorable location on the 
banks of the Mississippi River, it might be made available, if it 
should prove of good aad uniform quality. Of this, not having 
examined the oed, I am unable to judge.— On the whole, lignite 
is not to be looked for in extensive deposits, on the territory 
embraced by the marine calcareous formations, indicated on the 
map, by the several shades of blue. 

271. Uppe?' or St^uthern Lignittc. — Lignite deposits arc much 
less common on tlie territorv of tliis formation, than on that of 
North Mississippi. 

I have had DO opportunity of cxamiuing outcrops or even specimens of lignite 
from these strata. The locahties mentioned in 11^^31, in Hinds an 1 Claiborne ; 
a bed occurring near Judge Cassedy's, Franklin county (T296 and ff.) and 
another in W. Lawrence, whose precise location I have been unable to ascer- 
tain — are the only instances I know of the occurrence of lignite on the territory 
of the Grand Gulf Group. 

272. Of the; iisefiil (ylays of tlic Liguitic formations, 1 have 
already sj)okcn, as far as rnny at present be necessary or useful, in 
connection with those of tlio Orange Sand. The variety and 
abuudaiKT of th(.\se materials is verv jri'cat. ami thcv will no doubt 
be appreciated herearier. 

273. It may bo proper to mention in this place, some local occurreuces of use- 
ful deposits of the indurate cla}" or siliceous claystonc, which sometimes, as has 
l>een mentioned (1i lt>5), is found associated witli, or mthor subordinate to, the 
Flatwoods CLay. Generallj^ this rock forms small, irregular, lenticular masses, 
or veins, and is often very liard. It seems that in S. K. Tippih, large masses of 
this rock have been found, in a locality which I have not ascertained precisely, 
by a relative of S. R. Spight, Esq., of Ripley, The rock somewhat resemUes, 
in color and appearance, lithographic st?ne, for which it was at first mistaken; 
it wiU not, of course, serve the purpose, since it is not attacked by acids. It 
assumes a good polish, however, and as it is somewhat variegated, it might sub- 
serve ornamental purposes, if found in sufficient quantity. 

A similar rock, but a good deal softer, so as to absorb water greedily, has been 
found in Choctaw county, on S. 23, T. 18, R. 10 E., by Mr. A. J. Worsham. It 
attracted attention by the adaptedness of its powder for polishing metals with- 
out scratching, even when it had only been scraped off with a knife, without fur- 
ther pulverization. The rock would be admirably adapted to hones, but for its 
absorbent power, which renders it necessary to saturate the whole slab with 
water or oil before using. Varieties of this rock not possessing this fault, may 
perhaps be found in the region. It occurs in small slabs or plates, strewed on 
the hillsides, where its stratum is, according to de.^rription, overlaid by about 
twenty feet of sand. 

MINERAL FERTILIZERS OF THE TEHTfARY FORMATION'S. 

274. Ferruginous Greensand of the Claibcrnt G^roup-^Shongalo 
Greensand. — The highly ferruginous sand occurring in the rail- 
road cut at Vaiden Station, near Shongalo, Ca-roll county, and 
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also in cuts between that pla«e aud Rockport, coniaius a con- 
siderable percentage of green^and grain?, suflici«.iit to render it 

hi^hlj efBcacious as a manure. 

In the two small cuts N. of the deep ouc exhibiting gray and brown clay 
(1[183 fT.), several different materials are exhibited ; partly coarse sand, forming 
a soft sandstone, containing impressions of sea-slieJJs, partly clay — all deeply 
tinged with iron. The greensand grains are (^parent throughout the mass, but 
most so in the sandy portion, and may be readily observed, especially when the 
mass is crushed and washed with water. 

The grains are generally about the size of small bird-shot, but 
fattened, and of a dark green, in part also of a y el 'o wish-green 
tint. T/i*^ va/ut of the moss an a ioanure is precisely in proporti07i 
to the amount of these greeii frrains which it may contain. 

An analysis of the soft sandstone in the most southerly of the small cuts 
gave the followino: result : 

SHONGALO GREENSAND. 

Coarse sand, and insoluble Silica 36.707 

Soluble (in NaO, CXI2 ) gnica 18.298 

Potash 1.604 

Soda 0.045 

Lime 0.166 

Magnesia 1.630 

Peroxide of Iron, with little Alumina 34.377 

Phosphoric Acid trace. 

Carbonic Acid 0.129 

Water 7.012 



99.948 

275. Pota^ih and .soluble silica aie tlie ingredients which render this matei'ial 
of value as a manure, and as such, it would probably be suited more especially 
to small grain— oats and wheat, and to corn. It will be found beneficial, 
however, to almost any crop, and the only precaution which it might be necessary 
to observe in its use, would be to avoid applying it to land badly drained, where 
the large amount of iron which this material contains might prove injurious in 
wet seasons ; and for the same reason, it is not well suited to being composted 
with farmyard manure, but ought to be spread on the land either by itself, or 
mixed with other mineral manures only. The quantity to be used will vary 
greatly with the amount of greensand grains present. In the mass analyzed, 
they constitute about one-third by bulk, and of such, dressings of 70 to 100 
bushels per acre would no doubt produce an effect lasting for several years ; 
while mass still richer, such as occurs occasionally, might even be used in the 
drill. No overdressing need be feared, so long as the soil to which it is applied 
is well drained. The admixture of some lime, or calcareous marl, would serve 
to heighten the effect greatly, and would be likely to prevent, to a considerable 
extend injury which might otherwise happen in ill drained land. 

The material may be found, no doubt, in other hills in the neighborhood of 
Shongalo ; when near the surface, it may be recognized by the dark orange, or 
mst color which it imparts to the surface material, while the common surfitce 
loam of the country is of rather a pale yellow tint. The same may be said of N. 
£. Holmes, where, between Yaiden and Rockport Station, the ferruginous 
greensand appears in the cuts of the railroad. 

276. The same material exists in N. Attala, not only in the 

** Red Hills" themselves, whose soil appears to be formed, to a large 
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extent, of the clayey materials of these strata, but also in the high 
hills bordering the Big Black on the south, where it crops out both 
on hillsides, as at Kirkwoods Ferry, and in the bluffs of streams — 
always containing more or less of the greensand grains (and 
impressions of sea-shells— both of which serve to distinguish this 
material from the common red sand and brown sandstone of the 
hilltops), which arc sometimes washed out and accumulated by the 
streams in their sand-bars, forming a very eligible manure — as may 
be observed on Zilfa andPoukta Creeks. 

I have not, as yet, specially examined the deposits of Attala, nor am I aware 
how far they extend westward of Shongalo — as they prol)ably do ; they may 
generally })o looked for wherever the *' red hill" soil prevails. N. E. of Shon- 
galo, in S. W. Choctaw, these greensand deposits seem to exist likewise ; since 
it is said that brown sandstone with sea-shells occurs there, and these, so &r as 
I have seen, are always associated with greensand. The purple tint on the map, 
in this region, indicates the probable extent of territory in which these deposits 
may be looked for ; it is quite likely that they may extend through E. Attala 
into S. W. Winston, N. E. Leake, and Neshoba. 

277. Calcareous marls of the Tertiary, — These may be looked 
for, more or less, in the whole of the territory, covered on the 
map by the various shades of blue. 

Among the great variety of materials of this kind, forming all degrees of 
transitions imaginable, from the one to the other, we may nevertheless distinguish 
two chief classes, in an agricultural point of view ; to-wit : 

1st. The white marls, which consist mainly of carbonate of Ume mixed, 
mostly with clay, but oflen ab^o with sand, and containing but small quantities of 
other nutritive ingredients of plants ; 2d. the fjreensand marls, in which the 
carbonate of lime is accompanied by more or less greensand grains, and more 
usually by sand than by clay. The former are to be regarded rather more in 
the light of stimulants, the latter, as true, nutritive manures. [See Agricultural 
Report, General Part.] Both classes of marls appear in each of the three prin- 
cipal stages of the marine calcareous Tertiar}"-, and it would seem that one and the 
same stratum is sometimes developetl in one cliaracter, at others, in the other ; or 
portions of one and the same stratum, in one and the same locadity, may contain 
these different marls in its several layers. It may be said in general, neverthe- 
less, that greensand marls are more abundant in the Jackson Group, than in 
either of the others. On account of the great general similarity of these 
materials in the several stnjros, T shall not, however, attempt to descrilw those 
of each separately. 

278. Of the character of the marls of the J ark bn it Group in its territory 
between the Bluff and Big Black River, I have no knowledge thus far, not having 
visited the localities or seen any specimens. It seems likclv, however, from 
what I have heard of the character of the country, that they are similar to those 
of Madison and X. Hinds. 

At Vickshurg (■ 2!2()) we find strata of i)luisli or jrr(*enish green- 
sand marl botwceii tlir ledges of limestone wliieli arc quarried in 
the N. part of the city : and s?oinctiuies, we iiiul tlie same stratum 
composed of soft marl in one locality, and of limestone in another. 

The uppermost shell stmtum, which appears in the washed gullies near the 
summit of the hill S. of the creek, is very sandy, though overlaid by a heavy 
yellow loam of a " prairie" character ; lower down, however, as in the gully by 
the roadside close to the bridge, the blue marl appears rather clay 03% its shells 
being somewhat less numerous than in the upper stratum. An analysis of a 
SDecimon from this spot, which seemed to l.»e about an average of the Vicksburg 
he following result : 
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VICKSBURa MARL. 

Coarse Sand 3.700 

Clay and fine Sand 17.267 

Potash 0.758 

Soda 0.283 

Lime 37.543 

Magnesia 2.083 

Peroxide of Iron, and Alumina 4.722 

Phosphoric Acid 0.135 

Carhonic Acid (and Loss) 30.838 

Water 2.657 



100.000 

The },i per cent, of Potash which this analysis shows, are present chiefly in 
the shape of greensand grains. It contains, also, a variahle amount of iron 
pyrites in minute crystals, for which reason it would be advisable to expose the 
marl to the action of the air for some time before plowing it under, whereby a 
certam amount of Sulphuric Acid will be added to the above ingredients. 
Judging by its aspect and fossils, this marl represents correctly that of numerous 
other localities, and will be found a highly efScacious manure for almost any 
soil. Its low percentage of inert ingredients renders it suitable for transporta- 
tion, inasmuch as but a small dressing will be required of this, in comparison 
with other marls, in order to secure a fine effect. On light sandy soils, espedaHj 
when poor in vegetable matter, 250 to 300 bushels of this marl per acre are as 
much, probably, as could be used without fear of overdressing. Being, to n 
considerable extent, however, a true manure and not a mere stimulant, much 
smaller dressings will be found beneficial. 

279. Most of the marls found in the ravines of the Walnut Hills 
in Warren county, are probably similar to that of Yicksburg ; as 
a general thing, it appears that those occurring highest up are more 
sandy than those from the lower portion of the stratum, and hence, 
heavier dressings of these would be required. The shell marl 
cropping out at Amsterdam, on the Big Black River ; that overlying 
the ledge of rock from beneath which, at Browasville, Hinds 
county, the spring issues : the marl found on Jackson's Creek, S. 
11, T. 5, R. 4 W., that at Stewart's quarry, and the upper strata at 
Marshall's quarry, are examples. It is probable that in all these 
localities, a richer marl could be found at a lower level, in deep 
ravines or on the banks of the creeks ; and exposures of these 
materials may be looked for, more or less, on the whole territory 
colored bluish-gray on the map. Their great efficiency in the im- 
provement of the soils of this region, has been shown by an experi- 
ment made by Mr. Marshall, who has dressed a portion of his land 
with a mixture of the (rather inferior) marl occurring between the 
ledges of stone at his quarry, and offall from his lime-kiln. 

The blue limestone at Vicksburg would also, when burnt, form 
a valuable manure (ir205). 

280. A marl greatly resembling that at Vicksburg, and contain- 
ing still less inert matter than the former, though not quite so rich 
in greensand grains, occurs in the banks of Pearl River, at Byram 
Station, on the N. O.. J. & G. N. R, R.: and T know of no locality 
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better suited to the sbipmeDt of these mineral fertilizers, of which 
sereral varieties occur here. The following section will illustrate 
the condition of things at and below the ferry landing, on the 
W. bank : 

(Sec. 38.) 

SECTION OF MARL STRATA AT BYRAM STATION (OOOK'S FERRY). 

I NO 



FEET 



(y 



CHABACTER OF STRATA. 



Calcareous gUaconitic sand, bluish, with numerous 
shells (Vicksburg age). 



— — — I 1,^2 I Gray calcareous clay with detritus of shells. 



12 



t i t 
i t t 
t t t 



Bluish marl, with Orbitaides^ Naviculalima, Graa- 
satdla Mississippiensis^ Madrepora Miss., Lunulites, 
Dental. Miss., Area Miss. 



The foUovring analysis gives the composition of the marl forming tlie stratum 
in the bed of the creek emptying into Pearl River at this point, and also exposed, 
more or less, in the river bank itself. It is bluish when wet, but grayish white 
iHien diy ; quite soft and easily dug, without hard nodules, and containing a 
luge amount both of entire shells, and of their detritus. 



MARL FROM BYRAM STATION. 

Insoluble Matter (chiefly sand) 12.308 

Potash 0.611 

Soda 0.179 

Lime 43.932 

Magnesia 1.658 

Peroxide of Iron, and Alumina 2.696 

Iron pyrites 1.266 

Phosphoric Add 0.224 

Carbonic Add, and Loss : 34.720 

Water and Organic Matter 2.396 

100.000 

The amount of Potash in this marl, it will be perceived, is somewhat less thAn 
in that from Vicksburg, to which on the whole, it bears a great general resem- 
MttDoe. It contains, however, a large amount of Phosphoric Acid and of Lime ; 
the Iron pyrites will render necessary its exposure to the atmosphere before 
flowing under. 

The middle stratum (No. 2) is of greatly inferior Value, although heretofore, 
it has been taken in preference to the others. No. 3, the uppermost, blue sandy 
fluterial is similar to the uppermost marl at Vicksburg and Brownsville, and 
although containing greensand grains also, its large percentage of inert matter 
would render unprofitable its transportation to any distance ; although, near at 
ftaad, it might be used with advantage on account of its easy accessibility. It is 
ilus stratum which forms the overtianging bank just below the ferry landing. 

Stratum No. 1, which at the mouth of the creek is visible only at low water, 
ifl found at a higher level some distance above, near the bend, and is there 9 to 
12 feet thick. 

The profile occurring about half a mile above the ferry, has been 
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giveu above (*|l2H.) Most of the marl is of a quality similar to 
that of stratum No. 1 at the ferry ; some portion? (as for instance, 
No. 3) are more sandy, and contain very large and numerous grains 
of greensand. 

The marl could not of course be profitably obtained here unless in quarrying 
the rock ; but other blufis containing no rock are said to occur above, and may 
be looked for cdl the way between Byram and Jackson, on the river banks. I 
have not as yet specially examined that portion of the river. No marl is found, 
however, more than three miles below Byram. 

The great abundance and fine quality of the Byram marl, 

together with its easy accessibility both by water and rail, render 

these beds of much more than local importance. 

281. We now turn to the marls of N. Hinds, and Madison, 
which differ considerably, both in their asj)ect and chemical com- 
position, from those just de.'^oribed. 

30s^ materials mentioned above (^202 and fi'.) as occuning in the cuts near 
Canton and Calhoun Station, represent pretty correctly all those I have seen K. 
of Jackson. They are generally veiy clayey — ^so much so, that they are com- 
monly styled ''soapstone" by the people. In many instances, these clay's would 
hardly be distinguished by the eye alone, from the fat, blue or yellowish, lamina- 
ted clays, or "blue dirt," of the Lignitic formation, further N. ; yet generally, 
whitish specks, either of carbonate or sulphate of lime, or both, can be detected 
in them, and where they touch the surface loam, its peculiai' greenish, waxen tint 
betrays the limy nature of the material. Besides, a drop of strong vinegar, or 
muriatic acid, will always cause more or less effervescence or "boiling," the 
greater or less violence of which serves to indicate, in some degree, the amount 
of lime present. 

The massy ("joint'') clays with only occasional calcareous veins, 
which generally are nearest the surface and contain no fossils (in 
cuts N. of Canton, and No. 2 of Sec. 26, •[203), would rarely be 
applicable to any useful purpose in agriculture. Not so, however, 
with those which, though otherwise often greatly resembling the 
others, possess a laminated structure or cleavage C^come o/f in 
Jlakes^^, and contain fossils ; such as, for instance, No. 1 of Sec. 
26, near Calhoun Station, in which the large bones were found ; 
and the material occurring in the washes by the roadside, between 
Hanging Moss Creek and Jackson, in which numerous oysters 

occnr. 

The material is exceedingly variable ; at times it is a hard gray clay, difficult 
to cut with the knife when dry, but exceedingly tenacious when wet ; when 
this is the case, oysters are the only shells to be found in it, and it could serve 
for agricultural purposes only in exceptional cases, though by no means difficult 
to pulverize. On the contrary, if a piece be exposed to the sun while wet^ it 
speedily shrinks and cracks in all directions, and is soon reduced to a pile of 
small crumbs, which the next rain melts down into a plastic mass ; and if this 
happen to take place on a slant, a strong rain brings down torrents of mud. It 
is in this manner that many of the R. R. cuts between Canton and Jackson give 
continual trouble, and are rapidly widening (11203). 

282. Prom these stiflf calcareous clays^ containing from twelve to 
20 per cent, of carbonate of lime, there is every degree of transi- 
tion into the yellowish marlstone of the McNutt Hills, with 60 to 
80 per cent, of the carbonate; the intermediate stages being soft, 
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yellowish marls, somewhat chalky to the touch, without any visible 
grains of greensand, and with casts only of small shells, which are 
generally of a rust color, and form a very convenient criterion of 
the quality of the marl ; for the more of these rust-colored casts of 
shells it contains, the smaller, generally speaking, appears to be 
its percentage of inert matter, and the better, of course, its adap- 
tation to agricultural purposes — all of which maybe studied to 
advantage in the oft-named cuts S. of Calhoun Station, and in most 
of the cisterns dug between Canton and Jackson. 

The only complete analysis I have as yet made of any marl of this character, 
refers to a specimen from the outcrop at Moody's Branch, at the foot of the 
McNutt Hills, N. E. of Jackson (ir204, Sec 27) ; taken from stratum No. 6 of 
the section quoted. It is ycUowish-white, rather loose and porous, contains 
little sand and but a few fossils — part of which, however, at this locality, retain 
their shells. 

MAUl.FliOM MOODY'S BriANCli, JACKSON. 

Insoluble Matter (white clay and fine silica) 37*1 0C> 

Potash 0445 

Soda 0.208 

Lime 28.821 

Magnesia 1.407 

Peroxide of Iron, and Alumina 5.133 

Phosphoric Acid 0.25G 

( 'arbonic Acid, and Loss 23.084 

Water 3.240 



lOO.OOC) 

The amount of Potash iu this marl, it will be perceived, is much smaller than 
in the greensand marls previously noticed ; but it contains a large amount, 

comparatively, of Phosphoric Acid, and as it is, is a vary eligible fertilizer, 
though not so much a tvutritive manure as those before mentioned. 

283. I have determined, indirectly, the amount of lime contained in two other 
specimens, fair representatives of the marls of Madison and N. Hinds. One is 
a yellowish, calcareous clay, splitting in ''flakes," quite hard to cut when diy, 
containing some large oysters, but no small shells, and occasional crystals of 

' ^psum ; forms a plastic paste when wetted. Taken from a gully in the road- 
side, 3 miles N. of Jacksoji. It effervesces weakly with acid, and the determi- 
nation gave : 

Carbonate of Lime 17.47 i per cent. 

(or, pure Lime » 9.804) 

Another specimen, taken from a bluff in Mr. Langley's field, near Jacksou. 
Light yellow, cleaving rather irregularly : feels chalk)', and exhibits rusty casts 
of small shells ; determination gave : 

('arbonate of Lime 62.780 per cent. 

(or, pure Lime 35.230) 

This marl is probably quite similar in composition to that of Moody's Branch 
(see above), but is richer in lime. Similar marls may be looked for all over N. 
Hinds and S. Madison, and may very generally be selected to suit the eoite, 
according to their lightness or heaviness. As they do not seem to contain iron 
pyrites, their exposure to the atmosphere previous to plowing under, will only 
lie necessary in so far as it favors their pulverization. 

The lower blue strata at Jackson— (Nos. 4 and r),Sec. 27, T204) 
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which contain the perfect shells, and are exposed under the bridge 
on Pearl River, and on Dry Creek near its mouth, are generally 
so sandy, and comparatively poor in lime, that their use for 
agricultural purposes would generally be too expensive, unless 
they were very near at hand, and it were desired, at the same time, 
to remedy extreme heaviness of the soil by the admixture of sand. 
The character of this bed, however, is itself somewhat variable, po 
that for instance, at its outcrop on the bank of the River near the 
end of the road embankment, in Rankin, it is so much less sandy, 
and richer in lime and greensand, as to form an eligible manure, 
similar in its aspect to the marl of Vicksburg. I have not, however, 
as yet analyzed it. 

284. With the marls of N. Rankin, and Scott, I am not person- 
ally acquainted, except through a specimen furnished by Rev. E. B. 
Sims, from a locality near Morton, which resembles that but just 
mentiuned ; and so probably does the marl on Coffcebogue Creek, 
mentioned by Prof. Wailes. The marl struck in R. R. cuts on the 
upper Potoc-Chitto, in Newton county, has been mentioned above 
(T2n7). Marls similar to those of Madison and X. Uinds are 
probably, however, the most prevalent ; at least, we find them of 
precisely the same character on the headwaters of Leaf and Strong 
Rivers, in S. Scott and N. E. Smith — so much so, that all that has 
been said regarding the yellow and white marls of Madison and 
N. Hinds, will apply equally to those of the region just mentioned. 

The yellow calcareous chiy in which the large (Zeuglodon) bones occur, in 
Mrs. Nichols' field, and neighborhood (^207), is identical in almost every 
particular with that occurring on the roadside 3 miles N. of Jackson, which 
was found to contain 17|.< per cent, of carbonate of lime, and some gypsum ; 
materials similar to the marl from Langley's field (see above) occur there also, 
and may be distinguished by the same criterion from the clays comparatively 
poor in lime. It is probable that greensand marls resembling the lower beds at 
Jackson, likewise occur. They should be sought for in the lowest situations 
(beds of creekS; etc.), underlying the yellow clay marls. 

285. The marls occurring near Brandon (belonging to the 
Vicksburg Group — •218,224, flf.) resemble somewhat, at iirst sight, 
the yellow clay marls just described. But while they coincide with 
them in the absence of greensand grains, and consequent poverty 
in Potash, they differ essentially in this, thai the amount of inert 
matter they contain is either very small, or when present consists* 
of sand instead of clay : beside? which, gypsum is entirely absent 
from them. 

The yellowish- white marls of the neighborhood of Brandon contain much 
less sand than from their grittincss to the touch, one would be led to suppose ; 
the latter circumstance being the effect of the crystalline nature of the calcare- 
ous particles. Thus, the rough, yellowish-white, often somewhat indurate mari 
occurring at the bluffs in Dr. I. M. Quin's field, 4 mile<j S. of Brandon, shows 
the following compo.sition : 
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DR. L M. QUIN'S MARL, RANKIN COUNTY. 

Insoluble Matter (sand and fine silica) 13.074 

Potaah 0J266 

Soda 0.031 

Lime 46.222 

Magnesia 0.614 

Brown Oxide of Manganese 0.067 

Peroxide of Iron, and Alamina 2.722 

Phosphoric Acid trace 

Sulphuric Acid 0.058 

Carbonic Acid 34.754 

Water 2.050 



09.857 

A detcrminiition of the iiigrediciiLs insoluble in nry dihite muriatic acid, 
contained in the yellowish-white, sod marl intervening l>etween two limestone 
ledges in the "rock cut" of the old R. R. track at Yost's Lime-kiln, gave only 
6 per cent, of insoluble matter, 2 of which were sharp black sand, the rest a 
ferruginous, clayey material. The remaining 94 per cent may l)e considered 
nearly pure carbonate of lime, corres}>onding to 52.75 i>er o«nt. of pure lime. — 
The marl used by Mr. A. P. Miller, is of this character. 

The?e marLs are therefore to be considered essentially as stimulants, whose 
t'orUinueil application, unaided by other, true manures, would in the end exhaust 
the soil. ( >n account of the small amount of inert matter contained in them, 
they are equally well suited to sandy and clayey soils ; it being recollected, 
however, that their great purity renders necessary some caution in their apph- 
cation to light soils, in order to avoid overdressing. Thus, on the sandy ridge 
soils S. of Brandon, it might hanily be safe to use more than 200 bushels per 
acre. 

28(). Be.-^ides th(.».>e pure, white marls, which arc to be looked for 

wherever, in that mifrhhorliood, ledges of IhiieHont occur {beiweeji 

the latter), anotlicrmaterial may be obtained, in abundance, oAaw 

{i, e. always at a higher level than) the limestone, viz : a yellow 

calcareous r^and, containing but few entire pliell??, but many obscure 

casts of others ; which is ^Qn in the cuts immodiatoly W. and E. 

of Brandon Depot. 

This material is very variable ; the firmer, the more lime it generally contains. 
On account of the large percentage of inert sand contained in it, it would not 
pay for transportation to any distance ; but where it is at hand, it would be a 
fine material for the improvement of the heavy, cold soils which occur in patches 
in that neighborhood — e. g. at Mr. Jos. Jayne's. For the improvement of hill 
lands, where transportation is costly, the pure white marls are, of course, to be 
in^ferred ; so also, for composting, de-odorizing, ete. 

Outcrops of limestone occur on Richland Creek in several 
localities (see below, under Limestones), and ihey are probably 
accompanied by marl. The only marl outcrop on Richland Creek 
which I have as yet examined, is at Mr. German Berry's, S. 11, T. 
4, R, 2 E., (Monterey P. 0.). The blue calcareous sand, contain- 
ing entire shells, is very similar to the uppermost marls at Vicks 
burg, at Brownsville, etc., which see. — Of the gypseotis marls of the 
prairies of N. Rankin I shall speak in another place, in connection 
with the soil of these prairies (see Agricultural Report). 
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287. Witb the character of the marls in the Polkvillc region, I 
am not acquainted ; but from what I have heard, they are similar 
in general to those near Brandon. 

N. of Raleigh, Smith county, at Mr. Austin's mill (1227), we 
find marls corresponding in every respect to tliose at and above 
Byram, whicli sec (T280) ; though on the whole, perhaps, they are 
a little more sandy ; in some places they contain a good many 
greensaud grains. The marl into which the pit for the water 
wheel is dug, is ratlicr inferior to that which is found a few hundred 
yards lower down, outcropping on Shongalo Creek. Outcrops of 
a similar character are said to exist on the Okahay, and on Leaf 
River ; the same marl could no doubt be found under the ledges 
of limestone which come to the surface on the lower slopes of the 
ridges falling off towards Shongalo and Bowlands Creek, and may 
be looked for on Hatchushe and West Tallahala Creeks, E. of 
Raleigh, and S. of the "Hog-wallow prairie'' region, in which only 
the clay marls of the Jackson Grouf) (see above, T20J and ff.; 282) 
arc to be looked for. 

:i?88. The latter occur, very eliaracteristically, near Garlandsville, 
and generally on the black prairies, or "shell prairie,'' on both 
sides of the Paulding ridge. On the bald prairies S. of Suanlovey 
Creek, near Garlandsville, we fmdall the several varieties of the 
white or yellowish clay marls occurring near Jackson and in the 
McNutt Hills -heavy calcareous clays with but a small percentage 
of lime, and some gypsum ; and soft, easily crushed marls, with 
ferruginous ca.-ts of shells, re.-enibling those of Moody's Branch and 
Lang-ley's Held (see above, Ti28l\ 288), and probably of a similar 
composition al^o. The great sandiness of the ridge soils of this 
region would render these clay marls particularly suitable to their 
improvement. 

Of the marls of S. Jasper, 1 know nothing personally ; they are Paid to resem- 
ble partly those of the Brandon neighborhood, partly the sandy Tarieties of the 
Vickaburg marl — ^as do those of the same formation in Wayne county. The 
country being hilly, they appear only in the deep ravines, and beds of water 
courses. 

281>. In Clarke and Wayne counties, we have a great variety of 
mineral fertilizers. 

Beginning at the north, we find in the banks of the Chickasaw- 
hay River at Enterprise, strata of shell-bearing, calcareous sand, 
containing a large amount of greensand grains. 

The stratum (Nos. 2 and 3 of Sec. 24, Tf 190^ ) as exhibited in the town of 
Enterprise, is so rich in greensand grains, that notwithstanding its sandiness, 
this material would be an eligible manure wherever it is conveniently accessible 
and does not require to be hauled to any great distance. It is very likely, how- 
ever, that the river bluff below the town, where a large exposure of stratum No. 
3 may be looked for, will be found to contain materials of greater purity, which, 
for their action as true manures and not mere stimulants, would be of especial 
value. Portk>n8 of this bed greatly resemble that near Shongalo (ir274 and ff.) 
and it is quite likely that the two deposits are connected, in which case, similar 
materials might be looked for in N. Newton, Leake, and £. Attala. Sim- 
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i^ar beds probably exist on the headwaters of Buckatuimay in N. £. Clarke county* 

290. In the S. W. corner of T. 4, R. 17 W., we find, on Suan- 
lovey Creek, at a bridge, a bed of bluish marl resembling that of 
Byrara. The thickness of this marl stratum I have not ascertained 
— it probably crops out on the creek below this spot also ; and the 
same marl is found near Quitman; and east of the same, on the 
waters of the Buckatunna. 

At Quitman, it does not appear in the bluffs of the river, where only a bluish- 
black, clayey sand is to be seen ; it occurs at a higher level, in the wells at 
Quitman, and at Smith's Sulphur Spring, south of the town, where it very 
closely resembles the Byram marl, save in that it does not contain (excepting 
oysters) any well-preserved shells. It is further seen in branches for several 
miles south of Quitman, where it also appears in the banks of the Ghickasawhay 
liiver. Thus far the marl closely resembles the blue maris of the Yicksburg 
.strata, containing a considerable amount of greensand grains. 

Further south, at the crossing of Palling Creek, four and a half 
miles from Quitman, we find it associated with white, sandy marls 
without greensand grains, resembling in general those of the Bran- 
don neigborhood (^[218, Sec. 30). Of the marls occurring at this 
point, the blue (No. 3 of the section) is of course preferable as a 
manure. On this creek, and on the Ghickasawhay River above 
the mouth of the same, marl may be looked for. On Coonupy 
Creek, however, and on the Chickasawhay near its mouth, we find 
brown clays containing no shells, and of no value as a manure. 

291. Southward of Coonupy Creek, we once more come to the 
territory of the yellowish-white clay marls of the Jackson Group. 
Here, however, I have not met with so much of the stiff clays seen 
elsewhere ; the marl is more generally of the character of that 
from Langley's field, like which it contains many ferruginous or 
rusty casts of shells — as may be seen on many of the prairie hill- 
sides. 

The marl in the banks of the Chickasawhay at Dr. Ogbum's, S. 21, T. 1, R. 
16 E., is scarcely to be distinguished from that of stratum No. 6, at Moody's 
branch (Sec 29, 11204:), an analysis of which is given above (ir282). At Dr. 
Ogburn's, the marl is so near to the sur&ce of the ground that it can readily 
be reached in pits dug in the field itself; and its effects on the productiveness of 
the soil are much praised by Dr. 0. The stratum as exhibited on the river 
banks, underlaid by brown and red clays, is about thirty feet in thidkness. 

292. South of Dr. Ogburn's, on Garlands Creek, we find exhib- 
ited two strata of greensand marl, corresponding, apparently, to 
the blue marl at Jackson, like which, they are overlaid by white 
marls. 

The strata occurring in this locality have been mentioned above (if 210); 
the upper stratum consists of greensand grains imbedded in gray calcareous 
clay, together with many entire shells. An average specimen of this marl (air- 
dried) lost 11.944 per cent of water by ignition, and was composed as follows: 
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GREENSAND MARL FROM GARLxiND'S CREEK, 

Insoluble Matter (SUica and Sand) 21.657 

Soluble (in NaO CO* ) Silica 24.224 

Potash 1.717 

Soda. 0.465 

Lime 14.786 

Mag;Desia. 2.476 

Brown Oxide of Magnesia 0.403 

Peroxide of Iron 13.020 

Alumina. 7.751 

Phosphoric Acid. 0.327 

Sulphuric Acid 0.566 

Carbonic Acid 12.492 



90.556 

This marl is quite remarkable for its completeness as a mineral manure m 
all respects, containing as it does, large amounts of every essential ingredient 
(excepting chlorine, which may, however, be present also); being so constituted 
as to be equally well adapted to light and heavy soils, and without any danger 
of over-dressing. It is, thus far, the most complete mineral fertilizer I have 
found in the State. 

It constitutes about two feet of the bluff at the bridge, being the highest 
stratum visible below the soil ; the lowest five feet consist of a sandy material, 
also rich in greensand, yet not as much so as the upper stratum. Both proba- 
bly crop out on the Chickasawhay near or above the mouth of Grarland's Creek, 
and it is possible that the upper stratum may there be found of greater thick-- 
ness. It would pay well for transportion even to a distance. 

I have received, through the hands of Gov. Pettus, a specimen of marl nearly 
resembling that of the upper stratum at Garland's Greek, found near De Sote 
Station, Clarke county, on the M. & . B. R. 

292. In the upland prairies between Garland's Creek and Suck 
Greek, we again find materials somewhat similar to those of the 
McNott Hills near Jackson (ir204); Snck Creek itself has excava- 
ted its channel in a solid bed of bluish-white marl, which contains 
only fine sand and bears no small resemblance, at first sight, to the 
freshly dug ** Rotten Limestone " of the prairies of Monroe, -etc* 
I have not as yet analyzed this marl — it contains small grains of 
greensand, and while it is certainly very rich in lime, it may cott- 
tain notable amounts of other useful ingredients. 

Similar materials occur all along on the road to Gen. Trotter^s 
plantation. At the latter place, there is quite a variety of marly 
materials, but on the whole they are poor in greensand grains and 
consequently in potash ; consisting chiefly of lime and sand. 

The marl in the deep gullies, and the lower portion of the bluff on the Chick- 
asawhay River, is most sandy, bluish, and greatly resembles the material seem 
on Suck Greek ; while higher up on the hillsides, we find outcrom>ing ledges of 
soft, yeUowish-white limestone (precisely similar to that of the MoN^utt ^lls^ 
alternating with soft strata which appear to be the less sandy and richer in lime 
and clay the higher up they occur ; none of them, howeyer, containing any 
notable amount of greensand. 

293. For several miles above and below the plantation, these and 
similar marls crop out on tiie Chickasawhay Biver. The further 
southward, however, the more clayey and compact they seem to 
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become, tlie upper strata gradually descending to the water level 
and finally disappearing beneath it. until, at the bluffs above Red 
Bluff Station, a material altogether different takes their place, as 
TR shown in the profile (^Sec 28, •'212.) 

Here we have 50 to 60 feet of a bluish clay marl, almost uniform aborf aad 
below, and containii^ chiefly minute, imperfect shells ; no ledges of rock appear 
wHhtn it, and traces only of greensand grains. Judging from its efferveseooe 
with adds, this marl is limey enough to serve as a strong stimulant dresang, 
specially on light soils; it is not so well suited,' however, to the heary "bog- 
wallow soil" which occupies the top of the bluff. , 

2*H. Lower down the river, the heavy green clay which appears 
at the top of the profile (Sec. 28, •^212) descends lower, and itself 
forms the bluff; it is unfit to serve any purpose in agriculture, and 
md shows neither shells, nor effervesence ('* boiling ") with acids. 
Gradually, however, it also descends to the water, and overlying 
it appear the white marls of the Vieksburg Group, so closely 
resembling those occurring near Brandon, that it is difficult to dis- 
tinguish specimens of the two, one from the rock cut on the South- 
em R. R. at Yosi 3 Lime-kiln, Rankin county (^285), and the other 
from the bluff of the Chickasawhay at Dr. E. A. Miller's, near 
Waynesboro^ Wayne county ; their chemical nature also being, no 
doubt, essentially the same. 

At the latter place also, the yellowish-white marl generally occurs between 
ledges of limestone ; nor are even the calcareous sands wanting, which we see 
TKk the cuts near Brandon Depot (^218). Tho latter also appear with frequency 
on hilltops on the west side of the Chickasawhay, in T. 9, K. 7 W.; and in the 
streams — as for instance, on Yellow Creek — ^blue marls resembling those at and 
above By ram, appear, inclosed as usual, between ledges of rock. Specimens of 
:umilar marls have been furnished me from Mr. Waldron's place on the Chick- 
asawhay, near Waynesboro'. 

As a manure proper, the blue marls, which generally contain 
greensand grains, are preferable, of course, to the white, which 
furnish only lime to the soil. The variety of materials occurring 
in this region is so great, however, as to deserve a more special 
examination than, thus far, I have been able to bestow on them ; 
especially in view of the equally great variety of soils, itself owing 
more or less, no doubt, to the variability of the materials in ques- 
tion. 

295^ No marls are found on the Chickasawhay, so far as I am aware, much 
below Dr. E. A. Miller's, near Waynesboro', Wayne county. I have not myself 
Tisited the waters of the Buckatunna, but from what information I have obtained, 
the beds corresponding to those on the Chickasawhay from Quitman in Clarke 
ceiinty, to Waynesboro' in Wayne, appear again on the Buckatunna, in a direc- 
Uvtk south of east, as indicated on the map, and in the intervening tract of ooun« 
ky, the marl, together with the limestones associated with it, is found in the 
mvines and water-courses, and also, where there is prairie, on the hills and lull- 
■Ads. a growth of Crab-Apple, WUd Plum, Poplar, Red-Bud, etc., in the 
iolUws^ will generally indicate the presence of some of these calcareous mate- 
lials, near to £he sur&ce. 

The clayey, gypseous mark of some parts of Hinds, Rankin and 

Scott^ which are intimately connected, in most cases, with the bald 

prairieB 0f that region, will be mentioned in connection with tiie 
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latter, under the head of the Central Prairie Region, as well as 
below (•13032). 

295^. Calcareous Marls of the Fresh- Water Tertiary of South 
Mississippi, or Soutliem Lignitic. — Calcareous marls, void of shells, 
and very clayey, occur in limited patches on the territory of the 
Grand Gulf Group. These deposits are local phenomena — the 
Btrata containing them either run out beyond a limited space, or 
more generally, the materiaf cftjinges its character- loses its calca- 
reous constituent, and becomes a simple gray clay. It is not pos- 
sible therefore to trace out such deposits from place to place, as we 
haye done in describing the marls of the marine Tertiary : they 
turn up occasionally, any where on tjie territory of the Grand Gulf 

Group. 

At Grftnd Gulf, as the section shows, (Section 33, 1232), we have calca- 
reous clays at two different levels, in strata Nos. 1 and 8 ; the latter especially, 
in some portions of the bed, woold no doubt make an effectual manure. Bui 
it is not to be traced at other points of the outrrop, and the same is the case 
with No. 1, which ia visible as such only at the lower end of the Uuff. The 
material might form a good dressing for light soils, buts its quality would not 
entitle it to more than local importance. The amount of lime contained in the 
mass may be judged of by the eye, since it forms whitish specks in a greea 
mass. 

296. The only other deposit of this character and of any impor- 

iance, which I know of, W. of Pearl River, is a bed of brown clay 

marl occurring at Judge Hiram Cassedy^s, S. 1 T. 6, R. 3 B., ou 

the hills bordering on the S., the S. fork of the Homochitto, ia 

Franklin county. 

It forms a " prairid" spot on a hilltop, about an acre in extent, and consists of 
a stratum some 8 feet in thickness, of a stiff, daric orange-colored day, inter- 
spersed with specks of white, limy concretions, which are laxgest and meet 
ftbunduit in the lower portion (the lowest 3 feet) of the deposit, where they 
•occur of the size of a hen's egg, and sometimes Uqger. The whole of the clayey 
VMS, hower, effervesces with acids. The spot l^ais the usual evidence of a 
-ealcareous soil in its vegetation, which consists chiefly of Crab- Apple and a 
.species of Bed Haw (or Hawthorn), and on its outskirts, where the soil is ntt 
excestfvely heavy, Wild Plum and Honey Locust also ; while the other timber 
is thin and much stunted. The whole was probably once covered with dark 
•colored prairie soil, which is now found only in patches ; and it is stated that 
when the country was first settled, the spot was entirely overgrown witk 
strawberry bushes. 

297. The specimen analyzed represents about the average (exclusive of the 
large himps of lime) of the lowest four feet. It is a hard, reddish-brown clay, 
with numerous white specks and veins. 

R— 12 
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CLAY MARL FROM JUDGE HIBAM CASSEDY'S, FRANKLIN CO. 

The aiidried substance lost 6.818 per cent of moisture at 212 deg. F., diied at 
wliieh temperature it consiBted of : 

Insoluble Matter 49.475 

Potash 1.242 

Soda 0.152 

l4me - • 13.190 

Magnesia 1.829 

Brown Oxide of Manganese 0.266 

Peroxide of Iron 5.538 

Alumina 12.587 

Sulphuric Acid 0.033 

PhoBpboric Acid 0.132 

Carbonic Acid 9.555 

Water 5.876 

99.871 

The most remarkable feature exhibited in this analysis, is the ho^ amount 
•f Potash contained in the substance, in the absence of any yisible trace of 
greensand grains. It is highly probable, however, that in consequence of the 
bug continued action of lime on the mass, a large part of this potash, as well as 
of the other ingredients present, is in an availi&le condition, and thst this 
material will prove a valuable fertilizer, more especially as most of the soils in 
the nei^borbood of its place of occurrence, are very light, and in the case of 
the hotSom soils, extremely so. The large amount of clay contained in the 
■laterial itself, as compared with its percentage of lime, obviates any danger of 
overdressing ; e»»pt in rendering the soil iw) heavy where it is not naturally 
very Ugjht, by using a very great excess. 

The most calcareous portions of the mass ought, of course, to be selected, as 
they will pay best for transportation. Experiments on the efElcacy of the 
material must decide how far the 22}4 per ceat, of carbonate of lime and 1^ of 
potaidi will pay for the transportation of the inert day. 

298. It is very likely that dimilar deposits ocear in other portions 
of the Homochitto Hills. ^U bald hilltops having a clay soil do 
not, however, necessarily indicate the presence of similar materials; 
I have observed many, both in the Homochitto Hills, in those S. oi 
Fayette, and in other localities between the Mississippi and the 
waters of Leaf River, in which a heavy gray potters clay, which 
does not cflfervesce, forms the soil and supports a stunted forest 
growth, and pjcnerally some long grass. It is only when the Crab 
Apple, Red Haw and Honey Locust arc present in such spots, that 
the existence of calcareous marls is indicated. Such indications 
are found in the hills three to five miles south of Payette, where 
the trees mentioned, accompanied by the Wild Plum and Poplar, 
may be observed in several points on the ridge ; and I have found 
calcareous veins in an outcrop of gray clay in the roads on a hill- 
Bide about three miles south of Fayette. 

For use on the small scale, in the improvement of gardens, where the expense 
need not be considered, the clay marl at Judge Oassedy's might, no doubt, be 
greatly improved by a gentle calcination, which would render most of the ingre- 
dients available to a much greater extent than is the case in the raw materiaL 
In composting manure, it w^ be found valuable in either case. 

299. I have no personal knowledge of the existence of any 
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similar materials between the localities just mentioned, and Pearl 
River. On the latter, as stated before, blue, green and white clays 
usnally form the material of the strata of the Grand Gulf Groups 
which appear to be very generally rich in Potash, Soda and Mag^- 
nesia, and often in Gypsum ; but it is only in one point that I know 
them to contain a notable amount of carbonate of lime ; vis : near 
Mr. Ben Barnes' place, SS. 2 and 35, TT. 4 and 5, R. 12 B., Mariom 
county. 

A high ridge here comes up to the river, and has heen washed off inUt a steep 
bluff about 110 feet high from the water's edge. It continues along the river 
for four or five mQes below, sometimes coming up dose to the bank, but gener- 
idly at a distance of 200 to 300 yards from the latter, on the west Side ; its 
upper portion being formed by deposits of gravel and sand of the Orange Sand 
Group, the lower, by the gray or variously colored clays and loams of the Grand 
Gulf Group. 

The following is the profile afforded by the strata at the " White 
Bluff," on the sections above given : 

(Sec. 39.) 

SECTION OP "BARNES' WHITE BLUFF," MAEION COUNTY. 
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Yellow and red sand, and pebbles. (Orange Sand). 
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Gray or yellowi8h,^£ine sand, somewhat clayej, and 
indurate, washing into perpendicular, rounded masses. 
In some portions quite cellular, the cavities rusty. 
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1 Reddish-gray, clayey sand. 
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YeUowish-gray day, almost whito when dry, with 
veins, specks and nodules of carbonate of lime — 

" MarV' 
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Sandy clay variegated with pale red and gray — same 
as No. 6. 


' • • 


• 1 2 


White indurate sand, fine-grained. 
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Solid gray clay, with massy cleavage, very fat; 
contains rounded masses, several inches thick, of light 
green clay, with white bminso. 


2 




1 


Blue sandy day, as at Pope^ Ferry, and Montieello. 


1 



800. Of the several materials occQiring at this outcrop^ stratamNaGiithe 
tM which at once sogsests itself as suitable ibr use as a fertilizer— more espe- 
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cially on the very sandy soils of the region, which are pre-eminently poor in 
lime. An analysis of an average specimen from stratum Xo. 6, dried at the 
boiling [X)int, gave the following result : 

BARNES' MAUL, 

Insoluble Matter (clay and silex) 77.4^8 

Potash 0.70tj 

Soda 0.101 

Lime . • 4.800 

Magnesia. 1.248 

Brown Oxide of Manganese 0.316 

Peroxide of Iron 2.98^ 

Alumina 6.449 

Phosphoric Acid 0.111 

Sulphuric Acid trace 

Carbonic Acid 3.372 

Water 2.554 



100.197 

The large amount of inert matter contained in this material, woold prevent 
its transportation to any considerable distance, on account of the considerable 
quantity required for an effective dressing. But to the sandy lands of the 
neighborhood, its application will, no doubt^ prove both beneficial and profitaUe. 
It crumbles readily on exposure, in a pile, to the atmosphere, but contains no 
pyrites to render any lengthy exposure necessary. No fears need be entertained 
of overdressing, unless the application be carried to such an excess as to render 
the soil too clayey — which is not likely to happen. 

301. Here, as elsewhere in this formation, the calcareous character of the 
stratum does not appear to be continued to any great distance. About half a 
mile below the bluff, we find at the water's edge a gray clay similar to that •f 
stratum No. 5 of the section, but instead of containing the lime in minute 
specks and streaks, the latter occurs in solid veins or plates HXo % inch thick, 
while the mass of the day contains none and is not, therefore, suitable as a* 
fertillEer. Lower down still, at the '' Red Bluff," on 8. 12, T. 4, B. 12 £. 
(which is considerably higher than the *' White Bluff," the Orange Sand strata 
superimposed upon those of the Grand Gulf Group being 140 to 150 feet is 
thickness), we find no trace of calcareous veins in the gray clays into whick 
the creek has cut its channel in the lower portion of its course. 

It is stated, however, by Mr. Barnes, that singulariy favoraUe effects were 
produced, in experiments made by him on a small scale, by the use, as a fertil- 
iser, of a grayish, sandy matarial obtained at the " Ked Bluff," and resembling, 
in its aspect, that of stratum No. 7 of the " White Bluff." I have not myself 
seen this material in place ; specimens handed me by Mr. Barnes do not effer- 
vesce with acid, but a qualitative analysis showed it to contain an unusual 
amount of Potash, for the presence of which I cannot account satisfiictorily, 
since there is no trace of greensand in the mass. Future examinations must 
decide this point It is to be regretted, that Mr. Barnes' experiments with 
these fertilizers were not made on a Uiger scale ; but the analysis shows good 
reason to expect the favorable results reported by htm. 

It seems very likely, that other deposits of calcareous marls may 
be found in this region, and in the Lenoir Settlement, lower down. 

802. it is stated that bald hilltops, overgrown with Red Haw^ 
Crab Apple, Locust, etc., exist in east Lawrence county, but I have 
had no opportunity of verifying the fact. 
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Tboro ouu be no doubt that locally, a good many of the materials 
of this formation might be employed in the improvement of soils, 
even where they cannot properly be considered os marls in the 
usual 'aC{!e[»t:Uion of the term : provided onlv, they be convenient 
to the tract where ihey are to be u-ed. The soils of S. E Missis- 
sippi show very generally extremes oi heaviness and lightness ; and 
whenever the increased facilities of communication shall be such 
as to render practicable the more costly metliods of improvement 
in the soils of particular localities, the materials of this formation 
will l>e called in requisition in preference to others which would not 
serve the double purpose of a chemical and mechanical manure. [See 
Agr. Rept , Gen. Pt.J As an example of a material which, though 
not suitable for transportation to a distance, would form an emi- 
nently useful addition to any soil to which it could be ooDTeniently 
applied, I siibjoin the analysis of a green loam forming part of an 
outcrop, a section of which is given below. 

(Sec. 40.) 

SECTION AT BURNETT'S BLUFF, MARION COUNTY. 





• 
E 


CUA&AOTER OF STRATA. 
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Orange Sand with pebbles ; hilltops about 60 feet more. 
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Gray massy cUy, very iat. 
Gbeenish-gnqr, dayey sand. 
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— — 


15 


Bluish-gray, &t» massy clay. 


2 




5 


Loose green loam, without coarse sand. 


1 



Hie air-dried material of the lowest stratum (No. 1) lost, on ignttioD) 4.967 
]Mr cent of moisture, and gave the following resiilt : 

GREEN LOAM FROM BURNETT'S BLUFF, MARION COUNTY. 

Insoluble Matter (ch^ and silez) 83.691 

Potash .. .. 0.827 

Soda 0,268 

Lime 0.793 

Magnesia • 1.053 

Brown Oxide of Manganese 0.223 

Peroxide of Iron 4.394 

Alumina 8.347 

Phosphoric Acid 0.148 

Sulphuric Acid 0.022 



99.761 
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This loam (which was instinctiTely, from its aspect, considered " rich" bj the 
inhabitants), would from its physical, no less than its chemical constitution, 
form an acceptable addition to any soil ; while the upper strata, which seem to 
*^i3er from it mainly in the amount of clay which they contain, could be profit- 
ably employed, where convenient, for the improvement of very light soils. And 
under similar circumstances, no doubt such materials as those at Monticello, 
Pope's Ferry, Avera's, etc. (t 237, 238, 245) would be equally usefiiL 

303^ At Dwyer's Perry, S. 11, T. 5, R. 7 W., Jacksoa county, 
materials occur which no doubt could be used with great advantage 
on the poor soils of that region (1246, Sec. 39). They contain 
large amounts of gypsum, and probably other fertilizing substan- 
ces — I have not, however, had time to give them a special examin- 
ation. 

The fertilizers occurring in the formations near the sea-coast, are mentioned in 
the special description of that region, as well as above (11248,249). 

303^. Gypsum, or Plaster of Paris. — ^The occurrence of this sub- 
stance on the territory of the several lignitic stages of the Tertiary, 
as well as that on the Jackson and V icksburg Groups, has been 
repeatedly mentioned. It is usually found in crystalline plates, 
rosettes, or lenticular masses, 1-20 of an inch to 2 inches in thick- 
ness; but I have not thus far seen it in independent deposits 
sufficiently large to warrant exploitation of the plaster o^^tieA; 
although it is very likely that such deposits do exist, and if so, 
thejr would be of high value in agriculture. In most cases, the 
mineral is intermixed in small crystals or thin sheets, with clayey 
materials, so as to be available only in connection with these; 
forming gypseous marb, whose agricultural value is only thus far 
inferior to that of pure plaster, as they will not bear transporta- 
tion so well. Some of them, however, undoubtedly contain other 
valuable ingredients besides gypsum, and it is possible that not a 
few of the Tignito-gypseons materials found in S. Carroll, Attala, 
Leake, Holmes and N. Madison (180, 183, 187), as well as in 
Hinds, Bankin and Scott, will prove valuable fertilizers. 

I have not, however, thus &r given as much attentbn to their investigation as 
to that of the more generally important " calcareous " marls, and greensands; an 
analysis of one of them will be found in the Agricultural Bepori;, under the 
head of the "Central Prairie Kegion," whose gypseous prairies owe their exist- 
enoe to the gypseous clay marls. Other data concerning their occurrence are 
given in tf 216 to 219, 231, 233, 241, 246. The largest masses of pure gypsum. 
on selenite, of whose occurrence I am aware, have been found in wells near C^, 
Bankin county (^241— a ledge from ten to twelve inches thick); in the ndlroad 
cut near GUnton (crystalline masses one to two inches thick and of a square-foot 
surbce); on the gypseous prairies of W. Hinds ( Wailes); in Dr. Galloway's 
well, near Kosciusko (187), and on the Pelahatchie near Mr. J. Parker's (125). 

804. Limestones op the Marine Tertiary.— Limestonessui table 
for lime-burning, as well as for building purposes, are chiefly found 
on the territory of the Vicksburg (Jroup. The limestones, or 
rather, indurate marls occasionally found within the two other 
groups, are generally too soft for building purposes, and not nearly 
as pure as the hard blue limestones of the Vicksburg Group. 

The only locality known to me on the territory of the Claiborne Group, where 
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anj solid limestone occurs, is that on Falling; Creek, ^% miles 8. of Quitouuif 
Clarke county ; so &r as I have seen it, however (^195, Sec. 26), it is veiy 
sandy, and would make lime suitahle only for mortar, and for agricnltunil 

?iirposes. It may be found of greater purity at other localities on that stream. 
Tor are the marls of this group of sufficient purity to serre as materials for 
lim&>buming. 

The same is true of the limestones of the Jackson Group. The indurate 
marl of the McNutt Hills does not resist the weather, and woul& make yeiy 
inferior lime for all except agricultural purposes ; and the same holds true of 
the limestones occurring on the Chickasawhay near Trotter's Plantation, Clarke 
county. It is probable, however, that not a few of these materials will be found, 
when properly burnt, to possess hydraulic properties — a point I have not as yet 
invest^ted, but which, from the frequency with which cisterns are used on the 
territory of this group, possesses a special interest. Marls like those at Moody's 
Branch C^204), Langley's field, and many of those of Madison, K. Smith, If. 
Jasper, and S. Clarke, approach very nearly in theur compositioii, to hydraulic 
limestones ; and the same is true of the marl of Yicksburg, and those resemb- 
liBg it. 

805. Some of the limestones of the Vicksburg Group are of 
considerable purity ; thus, that at Yost's lime-kiln, Bankin conntf , 
<x)ntains only about five per cent, of impurities (see below) whidi 
are the less injurioos to the quality of the product, as they conEdst 
of sand rather than clay. The limestone ledges always occur 
interstratified (alternating) with marl strata, the thickness of bofb 
varying from 1 to 6 feet ; the limestone ledges are generally the 
thickest, ordinarily 2 or 4 feet The limestone at Vicksburg, 
{220) whose quality as a building stone and flagstone has becft 
sufficiently tested,* is less pure than that found in Hinds and 
Bankin ; yet it will, if not overburnt, yield a lime suitable for all 
ordinary purposes, except, perhaps, whitewashing. A partial 
Analysis of the rock as obtained from the quarry in the northern 
part of the town of Vicksburg, gave the following result : 

VICKSBURG LIMESTONE. 

Carbonate of Lime 87.808 

Sharp Sand 0.207 

Other Impurities 11.&85 

100.000 

1 cwt. of limestone will, according to this analysis, yield about 61 pounds of 
burnt lime, containing between 11 and 12 lbs. of imparities. Among the latter, 

*The durability of the rock is greatly increased, if care be taken to place it 
in its natural poatHon^ so as to place the stratification lines horizontally and not 
verbicaUy ; in other words, if the slabs be placed ''flat'' and not "on edge." In 
many of the stone walls and paying stones of Yicksbuig, it will be noted that 
wherever the rock has been placed on edge, it has split up and crumbled off 
C'ezfoliated") to a much greater extent, than is the case where it was placed on 
tiie bitud side. In old walls especially, the rocks placed on edge might be 
distinguished at a distance, by their forming recesses, as it were, below the 
sur&ce of the others. — The greater permeabSity of the rock to water in the 
direction of its cleavage, than at right angles to the latter, explains this 
phenomenon. 
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however, the eye, and still better the lens, detects a considerable amount of 
greensand grains, which will render the product especially valuable for agricul- 
tural purposes. 

306. Whether or not the limestone occurring at Old Fort St. Peters, above 
Yicksbuig, on the Yazoo, resembles the Vicksburg rock in this respect, I am not 
informed. It appears that in this locality, the ledges are heavier than at 
Ticksburg, so that blocks of considerable size can be obtained. — The clay seams 
mentioned as overlying the best of the rock at Vicksburg (^220), seem to 
accompany the same pretty generally, and may serve as a convenient landmark 
in opening quarries. It would seem that lime might be manufactured to great 
advantage at several points in the Walnut Hills, on the Yazoo Biver, where 
timber is so abundant; and so near to the great highway of the West, at all whose 
ports are annually landed immense quantities of lime, transported at enormoua 
expense from Portland, Maine, to be distributed and consumed in the valley of 
ihe Mississippi. 

I am not aware that any limestone appears on the Big Black, in Warren or 
Hinds counties ; it would seem that such must be the case at some point £. and 
¥. £. of Vicksburg, although it might be covered at present by the sur&ce 
■laterials. 

307. The rock occurring in the town of Brownsville (1221) is 
rather impure, but would yield lime suitable for mortar, and 
agricultural purposes. 

Of the limestone occurring on Baker's Greek, below Bolton's 
Depot, I have not seen any specimen, nor am I avare of the thickness 
•r character of the strata, which are, no doubt, a continuation of 
tiiose at Steward's quarry, 3 miles W. of Clinton, and could prob- 
ably be found at corresponding depths in other localities. The 
rock at Steward's quarry is purer than that at Vicksburg, and 
wdl suited for building purposes, as well aa for lime burnings being 
Tery similar to that of Yost's Lime-kiln. The same is true of most 
•f the rock at Marshall's Quarry ; that occurring near the former 
residence of Mr. Long ; and 3 miles S. of By ram, on the R. B. 
At the latter place, it does not, however, form solid ledges, but 
strata of disjointed, cavernous blocks ; which circumstance, while^ 
rendering it less valuable as a building stone, in no way impairs 
its quality for lime-burning. The stratum can no doubt be found 
in many other localities, and with the exception of N. E. Tishomin- 
go, I know of no r^ion in the State so well supplied with this 
veeful material, and so accessible on all sides, as mat lying S. of* 
the Southern B. R., between Brandon and Bolton, and indicated 
on the map by the pale bluish gray. 

^ 308. At Byram Station itself, as shown in the profile (1280), no 
limestone occurs, but only soft marls. But within a mile above^ 
tfie ledges of rock represented in Sec. 82 (11223), cropping out on 
the banks of the river, offer a fine opportunity of obtaining, not 
•nly good limestone, but also very durable building stones, at the 
same time with the first quality of marls; 

The smooth, water- worn sur&ces of the rock in ledges Nos. 2, 4 and 6, 
plainly show that it is not likely to give way under atmospheric influences alone. 
Considering in general, the great resistanoe of these limestones to decay, which 
■ay be seen abundantly illustrated at their outcrops, it is much to be regretted 
Ihat the soft, easily decaying sandstone of S. Hinds should have (dtc^ther- 
f^Mrseded it in the erection of public buildings at Jackson. 
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809. From Byrain, the limestone may be traced iu occasioual 
outcrops to ihe neighborhood of Braudou, where it a|.)[)ears at 
numerous localities, generally capping the hills (as on A. P. Miller's, 
Jos. Jayne's and Rev. D. A. Campbell's land,) forming a belt run- 
ning N. E. and S. W. 

There are here also, however, several ledges of hard limestone, separated 
from each other by strata of white marl (1218). The heaviest stratum, which 
appears at the same level in several localities in the neighborhood, occurs at 
Yost's lime-kiln. This stratum is composed of two ledges, separated only by 
a thin sheet of soft material ; the upper ledge, about two feet in thickness, 
consists of disjointed blocks, very jagged and rough, and its cavities filled with 
red clay from the surface. The lower ledge is solid, and 2)^ to 3 feet thick; 
it is blue internally, but yellowish on the outside, there being, however, no 
essential difference between the portions so colored. An analysis of a sqpecimeB 
of this rock, taken from the lower ledge, gave the following result : 

LIMESTONE FROM YOST»S LIME-KILN, RANKIN COUNTY. 

Insoluble Matter (chiefly fine Sand 2.029 

Lime 52.474 

Magnesia 0.667 

Peroxide of Iron, and Alumina 2.125 

Phosphoric Acid 0.075 

Carbonic Acid 41,529 

Water 1.100 



« 99.924 

One cwt of this limestone will therefore yield about 57 pounds of lime, of 
which about 4)^ lbs. are impurities. 

310. The lime made from this rock, when properly burnt, slakes well, and is 
suitable for all purposes. It has, nevertheless, been thought to be greatly inferior 
lo the imported — to make the mortar less firm, and not to admit of as large am 
•dmiziore of sand. There is not, in the nature of the material, any reason 
wky this should be sa; bat I have peroeiyed abundant cause for these effects, 
in the manner in which the burnt product is often no^anaged. It has been 
allowed, after burning, to lie on the ground in piles, in open sheds, and has thus 
been sold in small quantities, after having lain for weeks and even months. 
Under such circumstances, the purest and strongest lime will rapidly become 
, vfldess, for it is thus afforded an opportunity of retummgto the same condition 
iram which it was originally changed by burning, and in consequence, it loses 
its property of hardening when used as mortar. When burnt lime is thus 
idlowed to become airslaked, it increases considerably both in wei^t (more than 
•ne third) and volume ; so that the purchaser not only buys a worthless article^ 
hut also pays for it higher by giving the same price which he would have paid 
for the freshly burnt product 

Burnt lime, in order to preserve its fitness for use in mortar, must be kept 
firom contact with the air as much as possible. It ought therefinre to be barrelled 
•r boxed inmiediately, if destined for sale or transportation ; and not as apples 
er oranges are, simply in order to keep them together, but tigMy, like fiour, etc. 
When, however, a kUn of lime has been burnt for use on i^e spot, and it be 
inconvenient to use it at once, it may be kept with perfect security and without 
danger of deterioration, by slaking it in the same manner as though it were to 
be converted into mortar at once, but afterwards letting it off firom the slaking- 
pan into a pit in the ground, iiler a time the lime settles, leaving the super- 
iuou£ water on top, which as fiur as practicable may be drawn off; after which, 
the pasty lime is covered over with sand to the depth of several inches. — Pure 
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lime even improves bj being thus kept for a time ; but the process is not advis- 
able with very impure lime, such as that made of the Rotten Limestone (^149). 

311. Most of the hard limestone occurring in the JBraodoa 
neighborhood is of the same character as that of which the analysis 
is given above. 

Besides being found on the belt mentioned above (IF 309), it occurs also due 
S.of Brandon, near Dr. Parker's, in a little branch on S. 27, T. 5, R. 3 E. ; the 
ledge is not, however, as thick as the one at Yost's kiln, and be1(H)gs to a lower 
leveL At a lower level still, on Richland Greek, 8. 34, T. 5, R. 3 E., there is an 
outcrop similar to the one mentioned. These strata do not, however, appear to 
be always continuous, so that the rock is not necessarily found in one hill at the 
same level at which it occurs in the one opposite. Limestone precisely similar 
to that at Yost's kiln, was found in Mr. Ware's well, E. of Brandon, at about 
40 feet ; and again, we find it overlying the marl at Dr. Quin's (see above, ir285). 
Dr. Q. has used the rock for lime-burning, and finds it to produce an excellent 
article. 

312. The same limestone occurs, no doubt, farther on in a S. E. 
direction, about Polkville. It is found again in the neighborhood 
of Raleigh, and crops oat on the slopes of the ridges, towards 
Shongalo Greek, N. E. of Raleigh 'the ledges so far as I have 
seen, are of less thickness than in Rankin, and on the whole, less 
pure — ^the marl character prevailing over that of the limestone. 
On the ridge between Shongalo and Bowland's Greek, the rock 
also crops oat, giving rise to terraces on the hills ; that whidi 
I have seen there, is very rich in greensand grains, and would 
probably answer better for agricultural, than for architectural 
purposes. 

813'. I am not aware whether or not any hard limestone occurs 
on the territory of the Yicksburg Group in S. Jasper, but it is 
very likely that such is the case, for we see it in Wayne county, if 
not as abundantly, or generally speaking, of equal purity witk 
that of Rankin and Hinds, nevertheless affording abundant oppor- 
tunity for the manufacture of quicklime, of good quality. Here as 
elsewhere, the hard blue or gray limestone is to be preferred to 
any of the softer and yellowish materials ; nevertheless, the pure 
white marls (T294) might, if necessary, be used for the purpose. 
Blue limestone is found on the Ghickasawhay River, at, and for 
some distance above, Dr. E. A. Miller's place, near Waynesboro' ; 
on Limestone Creek, both at its mouth and further up ; on Yellow 
Greek, in ledges of inconsiderable thickness, interstratified with 
blue marl ; on Gakchey's mill Greek, and others. It is also found 
on the Buckatunna, S. E. of the localities mentioned. The soft 
yellowish limestone underlying the prairies and forming bald hill- 
tops, in this region, is generally better suited to agricultural, than 
to architectural purposes. 

313^. Building Stones. — With the exception of the limited 
deposits of variegated aluminous sandstone occurring at Reeve's, 
and on Muddy Greek, in Tippah (1168), no hard rocks but those 
belonging to the Orange Sand (Til, 56) occur in quantities useful 
for building purposes, on the territory of the KortTiern Lignitic 
^tion. 
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The localities thus far observed of the sandstones and claystones 
of the Siliceous Claiborne stage, have been mentioned above (1188, 
190^). 

These rocks are generally very durable, where they are not too 
soft from the first. 

The limestonrs of the calcareous Tertiary, some of which are of 
excellent quality as building stones, have been spoken of above 
(1304 to 4U). 

The gray and wjiite sandstones of the Grand Gulf Group, whose 
chief localities of occurrence have already been given, (232 to 236 ; 
242), would, so far as their obvious physical properties, their fre- 
quency of occurrence, and their mass is concerned, form a very 
eligible and highly valuable building material, but for the draw- 
backs already referred to (1231), viz : their want of durability 
when exposed above ground. 

In numerous instances their gradual softening has been owing, no doubt, to 
the amount of salts they contain, which in some regions (Campbell's Greeks 
Steen's Greek, Bankin county, 1241). continually effloresce on their sur&oe, 
and finally reduce them to powder. In others, however (and particularly at 
the Capitol at Jackson), the chief cause of their decay has been the presence of 
small concretions of iron pyrites, whose oxidation or vitriolescence causes partly 
rosty spots, which, though softer than the rest of the mass, serve mainly to 
mar the appearance of the snrfkoe ; partly, by the swelling consequent upon this 
process, bivaks out fragments, and rends open large sised blocks ; thus serious- 
ly endangering the securi^ of buildings. The acrid, inky taste of the sp^ts 
where this process is going on, will readily show to any palate the presence of 
oowperas. 

Two simile practical rules to be observed in the use of this rock, result ftoai 
the above considerations. Firstly, the use of any rock or portions of rockt 
where the briltiant, golden-yellow panicles or lumps of the iron pyrites may be 
observed, or where on suiftces naturally exposed, the rust spots indicate its 
presence, ought to be strictly avoided. Secondly, the rock when used oug^tto 
he proUicted against the action of ^ir and moisture, by a good coating of linseed 
oil, soluble glMs, varnish or the like ; and the same means may be employed 
to arrest the process of decay where it has already commenced. — Italst 
ibllows, that when the rock is used in works little eanposed to the action of the 
atmosphere, and changes from wet to dry (as in foundations, e^), there is less 
danger of a change in its mass. 

314. Waters of the Tbutiaby Fobmations. — a. Waters of the 
LignUic Groups. — It is but rarely that waters derived essentially 
from the strata of any of the lignitic stages of the Tertiary, 
possess that degree of purity which would characterize them as " free- 
stone waters.'^ Those derived from the materials of the Grand 
Gulf Group are almost without exception, mineral waters proper ; 
t. e. sufficiently strong to be recognized at once by the taste, and in 
the majority of cases, unfit for constant and daily use. In a less 
degree in general, this is the case also with those derived from the 
Lower or Northern Lignitic Group, and from the minor lignitic 
stages of the Tertiary generally. It is, ordinarily, only where 
yellow sands enter largely into the composition of the strata of the 
rforthern Lignitic Group (as is the case most frequently where 
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lignite l)eds occur) that we lind in them sprintrs or wells who^e 
water is but so slijrhtly eontaniiiiate<J with the salts whi h charac- 
terize all more or less as not o interfere with ihe onlinarv uses of 
well and sprinfr water. 

315. It cannot, therefore, he surprising, in view of the exiensive 
territory occupied, more or less, by these lormations. that mineral 
springs and wells should be reported Irom all quarters of the State; 
their inconvenient abundance being such, that in extensive regions 
a draught of pure water can be obtained only from cisterns and 
streams, and that the former are of necessity used, notwithstanding 
the abundance of water U) lj<5 found in wells. Were it not f4)r the 
superincumbent beds of the Orange Sand formation, whose very- 
general distribution over the surface has so often been noticed, and 
which afford the purest of water, even though often at inconvenient 
depths, the State of Mississippi would find itself in great straits as 

regards the quality of its waters. 

For however acceptable may be the presence of mineral wateis here and 
there, yet their universal previJence, to thiB exclusion of pure water, is scaroely 
less undesirable on the lazul than it is to the mariner at sea, when he finds him- 
self deprived of all but the ocean brine wherewith to slake his thirst We might 
as well attempt to substitute the drugstore fixr the provision maricet ; and it is 
not a little singular, that such a vast number of peiaons, who jneligionsly eadiew 
to the last exfemity the help of a physician, through distrust of medicines, 
should not <mly wUlingly, but eagerly, be dosing themselves, day after day, with 
natural solutions of tli^ very substances which, if coming from the dn^pstore, 
they would not admit within their gates. It would, piobably, be difficnlt to 
find, on either continent, any region where the abuse of mineral waters is 
carried to & greater extreme, than is the case in some portions of the State of 
Mississippi — on the ground, very generally, that these waters are supposed to be 
" Natures own remedy ;" though on precisely the same principle, it would be 
competent to the house-wife to use poison hemlock instead of celery, or the 
natural white Msenic in the pUoe of salt 

316. I shall give specially, in the Agrkultural Report, the numerous localities 
at which mineml waters occur, and the analyses I have made ; a few general 
remarks on their chancter oiii^t, however, to find their place here. 

Sulphuretted hydrogen, and a certain amount of Carbonic ^ddy 

are very generally present. An ingredient common to all the 

waters of the lignitic formation which I have examined, is coimmon 

salt or Chloride qf Sodium^ Glaubers salt; or Sulphate of Soda, is 

also very common. Potash, in tlie form of Carbonate or Sulphate^ 

is rarely wanting. But the universally prevalent characteristic of 

these waters, to which they most frequently owe their injurious 

effects on health by causeless and constant use, is Mn^esia in some 

form — the Sulphate or Chloride, or both. Next to this, the salts of 

Lime — commonly the Sulphate, but often the Chloride ; with more 

or less of the Bicarbonates of both Lime and Magnesia, form the 

usual ingredients. A trace of Iron is always present ; in numerous 

instances, strong chalybeates are formed, both by the Bicarbonate, 

and by the Sulphate of that metal. Sulphate of Alumina, though 

not a usual ingredient, is often present, and in several cases forms 
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Strong alum waters, mostly saturated, at the same time, with 
gypsum. 

These waters occur especially, wherever the Selenite is found accompanied by 
crusts of Yellow Iron Ore ; which is more commonly the case near to the line 
of the marine fossiliferous strata, than at the more distant points. Very fre- 
quently, the waters of the Hgnitic formations contain organic matter, which 
imparts to them dark tints, and a variety of tastes, which are more particularly 
unpleasant in the presence of sulphuretted hydrogen. I have occasionally seen 
waters, whose color and smell could readily have caused them to be mistaken 
for the drainings of a manure-pile ; and I have repeatedly heard waters of a 
similar character extolled by enthusiastic persons as particularly " healthy," on 
that very account. 

317. It is not unfrequently thecase, that mineral waters, especially 
chalybeates derived from the Orange Sand formation (and con- 
taining their iron as bicarbonate) arc partially impregnated with 
the constituents of the lignitic waters, by contact with tho strata, 
or intermixture of the waters themselves (175). Mineral waters 
thus produced are among the best of the State. 

In the absence of deep borings in the Northern Lignitic formation, I have been 
unable to settle definitely the question whether there is any constant dip of the 
strata, sufficient to afford a useful rise of water in deep wells. While it is highly 
probable that such is Uie case on the whole of the formation, it has been proved 
with certainty only near to» or on the territory of the marine Tertiary, in 
Madison and Hinds counties, where wells, although begun in the latter strata^ 
yet obtaia their rising waters from the Lignitic formation. Special data with 
reference to boree of this kind, will be ftrand below (319, ff.) 

318. In the Southern Lignitic, or Grand Gulf Group, also, data 
bearing on the question of the general dip are scarce. Several 
instances have been mentioned (1 239, t^40) where the strata showed 
a strong dip for a short distance, but then again became horizontal, 
which is the position in which, apparently at least, they are usually 
seen. The fact that there is a general correspondence of the 
materials of this formation in an E. and W., or S. E. and N. W. 
direction, while there is a much greater variation at right angles 
to such lines, would seem to make a general dip south-westward 
probable. 

I know only one instance, however, in which a notabte rise was obtained in a 
well dug in this formation, viz : at Mr. P. H. Hale's, 8. 2, T. 3, R. 2 £., Rankin 
county, where at 86 feet, dug chiefly in soft^ whitish sandstone, a stream of 
water was struck, rising 36 feet ; the water impregnated, as usual (^though not 
apparently, to an injurious extent), with different salts. This single instance 
might possibly be owing to one of the &ult8 of stratification above referred to ; 
yet in view of the fact that there are very few cases in which the strata of this 
formation have been penetrated to a similar depth, the hope of succeas in the 
boring of artesian wells is sufficiently justified to induce experiments. It is 
particularly so when it is remembered, that the water, such as it occurs in the 
water-beanng strata themselves, is often of good quality, and only becomes am- 
laminated with salts hy standing in Hke wells. Hence, the continuous stream of 
an artesian fountain might be expected to be compantiTely pure, even when the 
water of stagnant wells would be undrinkable. 

To the Southern River Counties, which in the absence of the 
Orange Sand, can obtain no drinkable water in shallow wells (that 
of the Bluff formation being too limy, and that of the Grand Gulf 



190 GEOLOGICAL REPOBT. [ITSIQ, 320. 821 

strata too magnesian and salty), this consideration is of especial 
importance, and well worth a trial ; more especially as the boring 
is generally very easy. 

It is difficult, thus far, to say, to what depth boring might require to be 
carried ; but a few hundred feet would suffice to show what might be expected 
witbin the Grand Gulf strata. So soon as, in passing through these (at Port 
Gibson, for instance, at a depth from 500 to 800 feet) the upper, sandy strata of 
the marine Tertiary (of the Vicksburg Group) should be reached, water would 
be obtained almost beyond a doubt ; it would probably be somewhat limy, but 
much less so than that of the Bluff formation, and infinitely prefiAiable to the 
magnesian waters in ordinary wells, of the Grand Gulf Group. It might be 
necessary, in order to prevent the strata of the latter from contaminating the 
water, to tube them out. The practi<*ability of artesian wells further S., should 
no rise of water he obtained in tJie strata of the Grand Qulf Qroup^ will be simply 
a question of depth ; in this case, the first chances at Natchez, for instance, would 
lie between 1200 and 2000 feet ; while at greater depths, the probability of 
obtaining artesian water would be a very strong one. But !( as is most likely, 
water having a considerable rise should be found wiihin the Grand Gulf strata, 
the depth required might fall considerably short even of a thousand feet 

319. c. Waters of the cakareous marine Tettiary, — All theseare, 
of course, more or less impregnated with carbonate of lime ; yet 
not generally to such a degree as to seriously impair their fitness 
for the ordinary household uses, nor even as strongly as those of 
the Rotten Limestone of the Cretaceous formation. On the 
territory of the Vicksburg Group, there is generally little difficulty 
in regard to water ; the region is hilly and much interspersed with 
Orange Sand ridges, yielding pure water above the tertiary rocks; 
the latter themselves contain many water-bearing strata, especially 
in their upper portion; and the same is true of the lignitic sts^es 
intervening between the several calcareous ones. The waters 
derived from the latter are, in general, much purer than those 
originating from either of the two principal Lignitic groups. 

320. Within the Jackson Group, water-bearing strata are 
generally scarce, though not entirely absent. In commencing a 
bore on the territory of the Jackson Group, we must ordinarily 
expect to pass through their whole thicknegs before reaching water. 

Since, however, the dip of these strata is quite considerable, we 
may expect the water of deep wells to possess a corresponding 
rise; and from such expcrirrents as have been made, there can be 
little doubt that artesian wcUs are practicable on a considerable part, 
at least, of the territory of these formations; and especially on its 
eastern portion, at very moderate depths. 

321. The boring of the well at the Penitentiary at Jackson, 
possesses great interest, not only for the adjoining country, but for 
the whole of South Mississipp ; since it will give us definite infor- 
mation in regard to the general structure of the formations upon 
which the success of artesian boring will depend. I subjoin the 
reeord of the strata thus far penetrated in the Jackson welL 
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The data, down to No. 8 inclosive, were furnished by Mr. J. Morray,* after 
whose death the work remained stationary until, yery Is^Iy, it has been recom- 
menced in a more effectual manner, by the aid of a steam engine, under the 
direction of Mr. W. B. Blake, who so successfully conducted the boring of the 
celebFated Louisville artesian well. Strata 9 to 13 are given according to Mr. 
Blake's accurate record ; the greatest depth reached being, by his measurement, 
460 feet In consequence of the &ilure of the supply of water for the machineiy 
at the Penitentiary, from the ponds heretofore used, the boring of the well hi^ 
been discontinued at present (July, 1860), in order to allow of its water being' 
used. It has since been reapeatedly drawn upon at the rate of 14,000 gallons 
per day, without a sensible diminution of the supply — saving about $18 per 
day (after deducting the cost of pumping), otherwise spent in hauling water. At 
present the water carries with it some fine sand, which renders it turbid, and 
is allowed to subside in a tank, before being fed to the boilers. This is owing, 
no doubt, to the spasmodic action of the pump, and would soon subside in a reg- 
ular flow. The water is now being used for all ordinary purposes ; it is some- 
what mineral, the prevalent ingredient being Bi-carbonate of Soda, with some 
other salts — contained to the extent of about 20 to 25 grains per gallon. 

Record of the Bored Well at the State Penitentiary. 

1. Surface materials and clay marl - - - - 20 feet^ 

2. Blue sandy shell marl - - - - - 11*' 

3. Day sand, with streaks of whitish or gray clay, containing im- 

pressions of leaves - - * - - 80 " 

4. Wet quicksand, caving very badly - - - - 70 '* 

(Here water rose to within 70 feet of the sur&ce.) 

5. Black clays, mostly laminated, interstratified with layers of sand. 

Fragments of impressions of leaves, and, at 400 feet, a catkin 

of a willow?, were bored up - - . - 268 " 

6. Greensand, with shells, and streaks of gray and red clay • 30 '' 

7. Water-bearing sand, caving badly - - - - 20 " 

(Here water rose to within 50 feet of the sur&ce.) 

8. Greensand, with shells ; same as above ... ? 

9. Ledge of gray, fossiliferous limestone - - - - 1 " 

10. Blue clay, with calcareous nodules, and some layers of green- 

sand marl - - - - - - -12" 

11. Shell marl, with layers of black clay - - - 10 " 

12. Quicksand, with a great deal of mica - - - - 5 " 

13. White, indurate clay, with iron pyrites. Not yet passed. - ? 
The material of bed No. 6 of this profile is richer in greensand than any I have 

seen in the State ; it consists of little else than glauconite and broken shells, 
and would be of the highest value as a manure, could its outcrop be found. I 
suppose it to be a continuation of the Shongalo bed ; and if so, there is reason 
to expect, that materials similar to it will be found in other and more accessible 
portions of that bed. 

This profile shows the materials of the formation to be so variable, that water- 
bearing beds may be expected everywhere at intervals. The water, from whidi 
the fetid Uack clay had been ''tubed out," showed no remarkable smell or taste. 
It will be perceived, that a difference in depth of 368 feet, from the top of the 
first water-bearing stratum (No. 4)to the second (No. 7) caused arise of twenty 
feet ; and if the rise increase hereafter at the same ratio, and a water-bearing 

*I must observe that the aggregate depth given by Mr. Murray (5(X) feet) 
greatly exceeds that since given by Mr. Blake, accordtog to whose measurement 
the entbe depth, at the time he took the work in charge, did not exceed 425 feet. 
Hot kliowing where the error may be, I give this part of the record a8 1 receired it. 
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stnlum be struck at the proper depth, the water will rise to the surface at a 
^epth 9'JO feet below the present, or at a total depth of 1400 to 1500 leet. 

.522. The wells attempted, both at Canton, and at his residence, 
by Rev. J. R. Ijarabutli, of Madison, have already been mentioned ; 
and from all appearance their failure has been owing purely to 
mechanical difficulties and accidents in boring, which the persons 
in clKirtrc did not know how to deal with. 

Three wells were attempted, successively, at Mr. Lambuth's residence, S. 2, 
T. 7, R. 2 E., two of which failed in consequence of caving, the last by the 
breaking of tlie auger. In all the phenomena were the same, as represented ir 
^he following record, in accordance with Mr. Lambuth's recollection : 

Berord of wells bored by Rev. J, li, Lainbuth, at his residence. 

1. Sur&ce materials, and bluish and yellowish clay marls (202, ff.) 40 feet 

2. Blue clay marl, poor in ^ells - - * - 40 
S. Blue sandy shell marl, with well preserved shells - 6 to 10 

4. Dark colored, mostly Uuish, laminated clays, interstratified 

with layers of sand ----- 185 to 190 

5. Hard, gray sandstone . - . . - l inch 
C Yellow, water-bearing sand -'- - 10tol5 feci 

[Here water ro66 to within 75 feet of the surfibce.] 
7. Dark-cotored, sandy clay, with crystals of gypsum - - 80 to 85 " 

S. Hard, gray sandstone . . - . . 1 inch 

9. Lignite, interstratified with layers of day ; above it, a stream 
of water rising to taithin 45 feet of &6 surface (as far as 
penetrated) ...... 40 feet 

Whole depth reached, about .... 415 (eet 

Strata Nos. 1. 2 and 3 correspond, no doubt, to those of the McNutt Hilla 
;t204, Sec. 29, Nos. 4, 5, 6 and 7,) and Kos. 2 and 3, with Nos. 1 and 2 of the 
Jackson welL A comparison of the lower strata, however, shows no strict ODf" 
lespMidence, save in the general nature of the materials. It is observable also, 
thai in Mr. Lambuth's well, the rise of the water is much more rapid, since a 
difierence of only 100 feet in depth caused the water to rise 30 feet higher. This 
difference is probably caused by the different nature of the surfiu^ at the fSnm* 
lain head. 

323w In another well bored by Mr. Lambuth, at Canton, the phenomena were 
almost precisely the same, down to the first ledge of rock, on penetrating which, 
water rose to within 25 feet of the sur&ce. Beneath tlie ledge, however, quick- 
mnds kept filling in so fast that it became necessary to tube, in doing which the 
tube was so twisted and crushed as to render the task hopeless. 

It is not a little singular, that at a point ten miles further north, and near the 
edge of the formation generally dipping S. or S. W., the latter should be found 
ef the same thukness and character— «t a point which, according to the railrosd 
lerelings, must be between 80 and 100 feet higher than the town of Canton ; 
while again, at Jackson, we find them at about the same absolute level as at 
Lamba&*s, but rapidly dipping souttiward thence (1200). 

324. I know of no attempt at boring in this formation, between Jackson 
and N. Smith county. Here, the boring of a well was attempted under tlie 
auspices of Mr. A. P. Duke, of Montrose, on S. 34^ T. 4, R. 10 K 

No record having been kept, the data, as recollected by Mr. Duke, were some- 
what faidefimte, yet saflkient for all practical purposes. Mr. D. states that at 
Ihe plaee mentkmed, on a hillside, the clay marl C' prairie **) was struck at twelve 
h^ tf&d continued with occasional changes iW>m hard to soft and vfee versa^ (a 
alHMii 100 fbei Then the material grew harder, yet so thai it ooiUd beslowlj 
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bored ; its thickness' was not recollected. After passing throu^, a " white 
shell rock" was struoky interstratified probably with sand, for water was obtain- 
ed in it which roae to vnthm eight or ten feet of the surface. At about 175 feet^ 
they struck a dark brown sand, which gradually grew lighter and finally white ; 
then a coarse white sand. At this point, some of the material above hegut to 
care, and they tried to pump the well, but after working twelve days in vain, it 
was abandoned. Once, however, the depth of 197 feet was reached. The water 
when first obtained, was clear and without any unpleasant taste and smell ; bat 
by standing in the bore^ it has now acquired the taste of the " blue dirt" 

It is evident that here, nothing but tubing was wanting for the success of the 
artesian bore. At the level at which it stood, the water could even then havv 
been made to run out into the valley ; and had an additional stream been struck 
after tubing out the quicksand, the water would doubtless have overawed. 

Another attempt was made by Mr. Foley, about five miles S. £. of Garlanda* 
viUe; but he broke his auger at a moderate depth and abandoned the work : 
what his results were I coodd not learn. 

325. These experiments prove conclnsively, that deep bored 
wells, and artesian or flowin^^ wells, are quite as likely to succeed 
in the prairie region of the Tertiary, as they are on the waters of 
the Tombigbee ; and the importance of this fact will be appre- 
ciated by those who are acquainted with the difficulty found 
heretofore in obtaining an adequate supply of drinkable water, in 
the region in question. For the tracts known as the '' hog wallow^ 
or " post oak prairie," in N. W. Jasper, N. E. Smith, and some 
parts of Scott and Newton, this circumstance is of the most vital 
importance, since they are utterly destitute of water during the 
greater part of the year. The nature of the strata does not admit 
of the existenoe of springs, and water cannot be obtained in dag 
wells at any reasonable depth. Not only the uplands of thisregios 
have been neglected, to a great extent, on account of this very 
difficulty, but even the profusely fertile bottoms of West Tallahala 
and Leaf Biver waters have experienced the same fate. 

The probable practicability of deep bored wells extends, of 
course, not only to the region of the calcareous Tertiary, but for 
some distance, at least, N. and S. of the same, and very probablf 
to that of the Siliceoas Claiborne Group (see map). 
R— 13 
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326. The quaternary, or post-tertiary formations of Mississippi, 
seem to subdivide very naturally into five successive stages or 
periods, viz : Lowest, immediately overlying the latest Tertiary, 
the Orange Sand formation, corresponding, probably, to the drift of 
the Norwiern States. Next above, the Bluff formation of the Mis- 
sissippi River • a calcareous silt deposit containing, in Mississippi, 
chiefly or only terrestrial fossils. Succeeding this, we find the 
Yellow Loam deposits, which form the basis, as it were, of the agri- 
cultural wealth of the upland portion of the State. Still more 
modern are the Second Bottom or Hammock deposits, which, while 
they show a very obvious relation to the water-courses as at pres- 
ent existing, still must have required a state of things diflferent 
from the present, to produce them ; and latest of all are the AUu- 
vial deposits, whose formation is referable to causes still in action, 
including all the soils, first-bottom deposits, sand drifts, etc., now 
in progress of formation. 

I. THE ORANGE SAND FORMATION 

Has been treated of at the beginning of this volume, out of its 
proper geological order, for reasons there explained (16, flf.) 

11. THE BLUFF FORMATION. 

327. The deposits of this formation, wrhose characters seem to be 
identical, in almost all respects, with those of the beds so named 
by Prof. Swallow, in Missouri, occupy a narrow belt, along the 
borders of the Mississippi Bottom in N. Mississippi, and alon^ the 
river itself in the southern portion of the State. In the whole of 
this territory, so far as I am aware, it exhibits a lemarkable uni- 
formity of character ; consisting of a fine silt, almost too siliceous 
to be called a loam, of a grayish or yellowish buff tint ; which effer- 
yesces throughout its mass in consequence of a certain percentage 
of the carbonates of lime and magnesia, and contains, besideSt 
irregularly shaped, often tubular, concretions, from the size of sand- 
^ains to the weight of several pounds, consisting of the carbonates 
just mentioned, with some of the silt intermixed. The whole maas 
is lightly cemented by tliese salts, so far as to impart to it a cer- 
tain degree of firmness, which it loses when once broken up. Al- 
thc n^h profiles of as much as seventy feet are sometimes seen, 
consisting altogether of this material, it is in most cases extremely 
difficult to find any definite marks of stratification, which I have 
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observed only in d few places where the terraced form of slowly 

denuded hillsides showed the existence of a certain horizontal 

structure. 

Wherever these beds occur associated with the Orange Sand strata, they 
overlie the latter ; beiog in their turn as uniformly overlaid by tiie yellow or 
brown sarface loam, which in the rest of the State, reposes directly upon the 
Chrange Sand (^832). The thickness of the Bluff formation is very variable, 
its materials having, apparently, filled up the valleys, resulting; fivm denudation 
in the older formations — ^the Tertiary, and Orange Sand. Its fossils, so fiir as 
}cnown, are exclusively terrestrial. 

328. In the Southern River Counties, below Yicksburg, the deposits of this 
formation are found on a belt ten to fifteen miles in width, running parallel, in 
general, to the Mississippi River ; the surface is very much broken by deep and 
steep valleys and ravines, which always result fix>m the denudation of these 
deposits. Intimately connected Bs these are with the agricultural features of 
this region, I shall refer the reader, for further details on the subject, to the 
description of the Southern River Counties, in the Agricultural portion of this 
Report As to its region of occurrence north of Yicksburg, along the Missis- 
sippi Bottom, I cannot speak from personal knowledge. It appears from scat- 
tered observations recorded in Harper's Report, that the silt of the Bluff forma- 
tion appears in patches or limited belts, along the border of the hills, fix>m 
Satartia on the Yazoo to the Tennessee Line ; not extending back into the inte- 
rior, for more than a few miles at most. The character of the deposit is described 
as being in all respects the same as that exhibited in the Southern River Coun- 
ties, save in that it is overlaid here by a yellow loam containing calcareous 
concretions ; which is not the case below Yicksburg, where the loam (see anal- 
ysis under Southern River Counties, Agr. Rept) contains no more lime than is 
necessary to constitute a good soil. Possibly this calcareous loam may be a dis- 
tinct facies of the Bluff formation itsel( or the link of connection between it 
and the common brown surface loam, which is elsewhere wanting. 

329. Fos^Ls OF THE Bluff Formation. — These, as has been mentioned, 
are altogether terrestrial, so far as ascertained. I have given but little atten- 
tion to their study as yet; but the shells have been collected by Prof. Wailes, 
and studied by him ; they, as well as the mammals, having received the atten- 
tion of Conrad and Leidy, in part through specimens fiimi^ed by Prof. Wailes. 
The snails occur singly, imbedded in loose silt, or not unfrequently, in the 
calcareouH concretions above mentioned ; at times they appear in bands or strings, 
disposed, however, without any apparent regard to stratification. Their sub- 
Stance, although softer and more Imble than in the living individuals, sometimes 
preserves the stxipes or markings of the sur&ce very distinctly. 

The bones, as well as the ivory of the Mastodon's tusks, are mostly soft and 
friable, having loHt the greater part, or all of their organic substance ; so that ou 
drying they crumble or exfoliate, unless previously imbued with a solution of 
glue. It seems that these bones have in most cases been much scattered, so 
uiat they are generally found singly. Considerable portions of the skeleton 
have, however, been found together in spots where ponds would seem to have 
existed, as though the animal had perished there ; and in such cases the bones 
•re frequently in contact with considerable masses of black, &tty earth, which 
mj reasonably be supposed to have resulted from the decompositioa of the 
viaoera, and other perishable animal matter. (Wailes). 

330^ The snails all seem to belong to living species, though, aocordsng to 
Prof. Wailes, some of them are not at present livmg in the region where they 
oocur in a fossil state. Among the speoimens obtained, Pro£ W. mentions Ihe 
ioUowing (First Bept, p. 283) : 



196 GEOLOGICAL REPORT. [1330-, 331 

« 

• 

J^ix albolahris. Helix per tpediva. 

" dltemata. " profimda. 

" cancava. " thyroides. 

^* dfvata. " tridetUata. 

" fratema. 

To which I may add Helix mouodon^ and a large Achatina, found in Willdn- 
:8on county. 

The foUowing list of the mammals found in a solid blue clay, said to belong 
to this formation, was furnished to Prof. Wailesby Dr. Leidy : 
Felis airox, Leidt. Tapirus Haysiif Leidt. 

Ursua AmericanWf toss. Equua Americanus, Leidt. 

Urnui an^idens, Leidt. Bociherium cavifroM^ Leidt. 

MegdUmyx JefferaonU^ HABLikN. Cervus VirginiarmSf foes. 

MegdUmyx dissimilis, Leidt. Biaon latifrons, Leidt. 

Mylodon Harlani, Owen. ElepJios primigenius, 

JBrtptodon priscuSf haBY. Mcutodon giganteus. 

Tapirua AmerioanuSt foss. 

Of these, the last named is by far the most common. The following localities 
are mentioned by Prof. Wailes : Bayou Sara ; Finkneyville, Wilkinson county; 
▼arious localities in Adams county ; near the former town of Greenyille, Jef- 
ftrson county ; in Warren county, in the deep cut of the railroad at Yicksbufg^ 
and in the vicinity of Big Black River, near the eaF?t line of the county. In a 
favine on Pine Bidge, Adams county, in TT. 7. and 8, B. 3 W., about six milea 
north of Natchez, these remains are very abundant. They are tound about 
twenty feet below the surface, and the bones of other animals are here found 
associated with them ; e, g. the Megalonyx^ Tapirus Americanos, the fossil hone, 
and ox. (Wailes.X 

330. Useful Materials, and Waters op the Bluff Fobma^* 
7I0N. — The calcareoqB silt of this formation is often a tnarl properly 
speaking, when it contains a large amount of white specks or car- 
bonate of lime. Uenally, its percentage of lime is too small to 
pay for its transportation to any distance, forming simply a cal* 
careoas soil or subsoil ; bat on account of its general and conven- 
ient accessibility, and its highly beneficial effects on the brows 
loam soil, it may often be nixed with the latter to great advantage. 
An analysis at this material, and other specialities concerning the 
same, will be found in the Agricultural Report. 

Small, local deposits of a soil limestone or tufa are sometimes fotmed by the 
Ughly calcareous waters of this formation. The rock is generally of a yellow- 
ish tint, very porous, and occurs in irregular masses, in which shapes resembling 
icicles, or stalactites, are frequently seen. Sticks, leaves, etc., may sometimes 
be lound imbedded in it, while the cavities are usually filled with soil. These 
deposits may be looked for in the heads of hollows, or in the beds of branches, 
wherever the water drips, in the Cane Hill region ; but their extent, as before 
observed, is too limited to render them of any great practical impoitance ; they 
Ue on the surface and do not extend into the mass of the formation. The 
impure lime which might be burnt from this material, would be applicable 
mainly to agricultural purposes. — The lai^est deposit of this kind which I have 
.seen, occurs on Mr. J. C. Humphrey's land, near Port Gibson. 

331^. Owing to the great uniformity of the material of this (orm- 

Ation, springs are very scarce on the territory occupied by it, 

exceptVhere it is underlaid at the proper elevation by impervious 

clay or sandstone strata of the Grand Gulf Group. The water 

issuing from the calcareous silt is very 'Miard/' of a flattish ta^jte. 



aud cuutaiiiH the bicarbouutcs of lime aud magnesia to nuch an; 
extent, as to be disagreeably perceptible even in the streams of the* 
region. For this reason, ( ii=ttBm». or wells deep nnougi) to pene- 
trate the Grand (rulf strata, are vory generally preferred to the 
natural waters. It is questionahlo, however, whether even these* 
are not preferaiile, as far as hen 1th is concerned, to many of the 
strongly saline and magnesian waters sometimes louud in deep 
wells, which contain the sulphates ;»nd chlorid(^s, instead of the 
carbonates, of the above earths (?H1'^). 

III. THE YELLOW LOAM DEPOSITS- 

332. The yellow, brown, or reddish loami?, which have been 
repeatedly mentioned as forming the surface, and therefore, 
es:?entially, the*ai7«of the greater portion of the State of Mississippi, 
constitute, to all appearance, an independent aqueous deposit,, 
posterior to the Orange Sand and BluflF formation, and anterior to 
the alluvial formations of the present epoch. The great thickness 
which this loam stratum attains in some regions, its distinct 
definition , as well as its comparative independence, as to its char- 
acter, of the formations immediately underlying, preclude its being 
claimed as a mere surface disintegration of the older formations. 
The nature of its materials, and the entire absence of stratification 
lines distinguish it sufficiently from the Orange Sand, where it 
immediately overlies the latter ; while the absence of any large 
amount of lime (except whore it is in immediate contact with 
strongly calcareous formations), the presence of a considerable 
amount of hydrated peroxide of Iron, as well as the want of proper 
fossils, as distinctly separate it from the Bluff formation of the 
Mississippi River. 

I have stated that it is to some extent independent as to its character, of the 
underlying formations ; i. e. it is not so uniformly dependent upon them as to 
allow of its being considered (as has been attempted) as a mere surface disinteg- 
ration, in loco, in the absence of a more general distributive agency, than those 
which we find at work at the present time. Yet nevertheless, there is a very 
obvious gerieral correspondence of variation in character, between the older for- 
mations and the sur&ce loam, more especially so where the stratum of the 
latter is thin ; a circumstance which cannot &il to force itself upon the atten- 
tion of every one in the study of the soils of the State. In view of the intimate 
connection existing between the latter and the loam stratum, I shall leave the 
special description of its variations in different districts, for the Agricultural 
portion of the present Report, where these will necessarily be mentioned ; and 
will only give in this place some generalities concerning its geological relations. 

333. From the appearance of the loam stratum even on high ridges and 
elevated uplands, it is obvious that its deposition took place, in part at least, 
anterior to the great denudations which have produced the present surfiuie 
configuration ; nevertheless, its increasing thickness as we approach the imme- 
diate valley of the Mississippi, shows, as in the case of the Blufif formation, that 
this great channel was alr^y in existence. On the Tombigbee, and on the 
lower Tallahatchie, Tallabusha, and Big Black, a similar increase in the thick- 
ness of tJie loam stratum may be observed. But on the smaller watercoarse, 
this is the case only to a very limited extent, showing that although at the time* 
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of the deposition of tiuslouii, the laiver cJiiinub w«re alradj moreor Imb 
pressed upon the smfroe, and hig^ ndgeseziBtedwludiieiiHuiied above ttielefel 
of the water wbich deponted the loam : the minor denudations whioh have 
cansed the present ^iwlnlffting snrfiMse, had as jet ezeiied hot little inflnenoe. 
Ilie lines of contact between the Oiange Sand and loam, where the latter is 
deddedl J in situ, are generally much less nndoUUing, than are those between the 
Onmge Sand and the older formations. 

334. Under the present configuration of the sorfiu^e, however, we find predsely 
the same stiati^i^thical relations to exist between the Orange Sand and 
the loam stratum, as those which we see between the latter uid the calca- 
reous silt of the Bluff formation, as exemplified in Diagram Ko. 6 (see "Southern 
River Counties") ; that is to saj, the loam has to a great extent been removed 
from the level hilltops or plateaux where it was originallj deposited, to the 
hillsides and valleys, leaving the higher portions of the ridges more thinly 
covered or altogether bure. The sune agencies which are at work at present 
canying away the arable soils from our uplands, will exphun the MUside posi- 
tion in which, in the more hilly uplands of Misassippi, this loam is prevalently 
found at the present time ; while, whenever extensive level or slightly undula- 
ting tracts exist, it may be seen to rest conformably upon the Onu^ Sand 
strata. 

335. Its prevalent character in what I have termed the Yellow Loam Region 
of the State, is that of a mellow clay or loam, without any definite structure 
or cleavage, variously tinged with iron ; containing fit>m 10 to 25 per cent, 
usually, of siliceous sand, the rest being clay mixed with finely divided silex, 
and forming, therefore, rather loose, mellow soils, and good brick-days. It almost 
invariably contains some irregular whitish veins of sand, especially in its lower 
portions, where it overlies the Orange Sand ; and sometimes, but not most 
frequently, passes into the materials of the latter by degrees of tranation, 
through a sandy "hardpan," which in some localities attimis a considerable 
thickness (10 to 15 feet) and may correspond to the ''altered drift" of PioC 
Swallow (Report of the Geologiod Survey of Missouri, p. 76). Where, how- 
ever, the loam overlies clayey strata, it becomes heavier as we proceed down- 
wards ; and if they be rich in lime, this ingredient is also found in increased 

Quantity in its lower layeis. In the latter case, the &ir yellow or brown color Of 
le loam almost invariably acquires a greenish hue, even where full exposure to 
the atmosphere places a reduction of the peroxide to the protoxide out of 
question. Sudi is very generally the case in the prairie regions of the State, 
whose loam stratum (overlying the Rotten Limestone in the cretaceous, and 
sometimes the clay marls of the tertiary region), I believe to be essentiaUy 
contemporaneous with that of the hills, since, so &r as comparable, its geological 
diaracters are very similar. 

336. That foiming the surface stratum in the '^Northeastern Prairie Region," 
is certainly not cretaceous (as has been, with some doubt, suggested by Tuomey) ; 
for it contains none of the fossils of that formation, except where it is in 
immediate contact with the rock ; and no proper fossils whatsoever, (except in 
the alluvium immediately bordering on the streams*) ; while on the edge of the 
prairies, the greenish-yellow underclay of the prairie soil is often distinctly seen 
overlying the Orange Sand, and passing insensibly into the common loam. It 
is but very indistinctly stratified, and very nearly the same in appearance, finom 
the top to the bottom of the stratum, which is sometimes 10 to 15 feet in 
thickness (on the prairies of Monroe), viz : a heavy, massy clay, containing but 
little sand (and that coarse), and a large number of smooth, hard, round 
concretions of Brown Iron Ore, from the size of sand-grains to that of buckshot 

*The "prairie fossils" mentioned in L. Harper's Report (p. 109, ff.) were, to 
my personal knowledge, collected in the neighborhood of streams in the prairie 
region. 
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usnallj to the extent of 2 to 8 per cent These ooncretioas are of a conoentric 
structure, coosisting of thin, Taiiouslj colored kyers of hjdrated peroxide of iron ; 
Uiej are sometimes hollow and filled with a soft, oUre-green wrmginous mass 
(phosphate ?). Similar concretions occur in the yellow loam subsoils of tiie 
hills, whererer a calcareous formation underhes ; as in the case on the Pontotoc 
Ridge, and especiaUj in the Tippah (and Ohickaflaw) "Buncombes," where these 
concretions are so numerous and acquire so large a size (& g. that of a fist, with 
a weight of sereral pounds) as to be somewhat of an obstruction in tillage. 
Most of the "Bed Lands'' of the Pontotoc Bidge (irl29) contain these concre- 
tions, of about the same size and frequency of occurrence, as the prairie soils. 

337. The great resistence which, on account of their clayey character, the 
S(h1 and subsoil of the prairies oppose to washing or denudation, readily accounts 
for the levelness of the prairie region, which, immediately after the deposition of 
the loam, it probably shared with the immediately adjoining country, with 
whose hilltops it is now generally on a leveL The subsequent denudations, 
which wore deep gullies and vaUeys into the sur&oe occupied by light, sandy 
materials, would leave the heavy sur&ce deposits of the prairie (derived mainly 
fiom the clay marls of the underlying formation) comparatively untouched. 

The heavy soil of the Flatwoods (t 164,165) may, in part, have been formed 
in a manner similar to the prairie soil It appears as though in the case of the 
Flatwoods as well as the prairies, the impervious material, which yielded but 
slightly to denudation, had prevented the deposition, or fiivored the subsequent 
removal, of the Orange Sand, so that in both cases, the materials of the more 
ancient formations themselves essentially have formed the soil. The formation 
•of the Flatwoods soil out of the heavy gray clays of the Lignitic, is constantly 
in progress, wherever the latter is near enough to the surface to be reached by 
.the action of the atmosphere ; but strata 10 to 20 feet in thickness could hardly 
have been thus produced. 

The %^ Flatwoods soil (see Agricultural Beport), however, is evidently of a 
later formation than the red loam, by which it is £requently underlaid ; and 
both this fiust, and its peculiar cbancter, seem to place it within the period of 
the formation of the Second Bottoms (see below, ir340). 

338. While on a large part of the territory of the cadcareous formations, the 
smooth, round pebbles of brown iron ore characterize tiie loam, we often find, 
elsewhere, a part of the iron contuned in the loam, secreted in the form of Bog 
Ore (commordy called ''black pebble'Oi whose concretions possess no definite 
form, nor, indeed, are always cQstinctly separaUe from the surrounding loam ; 
into whidi, firom the dark-brown nucleus, there are many shades of transition. 
Where these Uack pebbles appear on the uplands, in the absence oi any obvious 
defect of drainage, they are generally considered a sign of an inferior soil (as in 
some portions of Bankin, and in S. W. Winston counties;) but the best soils of 
the Yellow Loam character will secrete their iron in this manner, and become 
white in their mass, when the drainage is insufficient ; and hence, bog iron ore» 
though most common in the soils and subsoils of the bottoms and second 
bottoms, occasionally occurs even in the best upland soils. 

339. The loam of the hillsides, which has been removed from its original 
portion on the ridgos, differs in no essential particuhur firom the original material, 
except where either denudation has progressed so far as to penetrate into the 
Orange Suid, or else, where the washmgs of h^|^ Orange Sand ridges, not 
origimdly covered with loam, mixed with the latter when washed down the 
hillsides. The soils thus produced are, of course, lighter than those derived from 
the loam alone, and resemble the Hommock or Second Bottom soils, the main 
mass of which, formed at a period subsequent to the deposition of the loam, 
seems to constitute the formation immediately preceding our present era. 

340. UsBS OF THE Yellow Loam. — Its most important oflGioe^ 
unquestionably, is that of forming the best upland soUs and subadlt 
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of ihe State ; but in this point of view, it will be discussed in the 
agricultural portion of the Report (sec especially "'Yellow Loam 
Region*'). It snbserres, howcTcr, another purpose, which to a 
State so poor in bailding stones, is of no small importance ; viz : 
that of brick-making, to which purpose it is in general admirably 
adapted. 

Yet while few States, periiaps, possess so grest an abandanoe ofgood brick- 
days as does Mississippi, in few probably is the average quality of the article 
manufiK^tared a poorer one. The claim generally conceded to brick, of having 
tlietr material seasoned and tempered in a moderate degree at leut, before 
■KmldiDg is most fbigrantly disregarded by many brick-makers in Mississippi ; 
the consequence being that oftentimes, among ten bricks in a kiln, we will 
Kvoely find more tlttn one or two that will bear being taken op by one comer, 
without breaking by their own weight Tet in consideration of tbe hd, that 
the day as dog (lom the pit, after receiving a dash of water, is almost instantly 
Innsferred to the clay-mill, where it experiences a merely nominal kneading ; 
and that, when we break a newly made brick as it comes fiom the mould, we 
diall fluently find it to consist of a conglomerate of dry lumps and slosh : 
loo much cannot be said in commendation of the bride-days which, under simi- 
lar treatment, will still yield brick of moderately good quality. Yet not nnfine- 
quently, the inroads of the weather, and more especially, of frost, render the 
dnration of buildings constructed of such brick, a matter of calculation; and all 
Imow that the duration of brick pavements is most unwarrantaUy brief, in most 
«f our towns. Were brick used here as largely as it is in some commonwealths, 
ttid were buildings of such enormous dimensions as we often see them else- 
where, constructed of this material, experience would soon teach the necessity 
of greater care in its manufacture, than is bestowed at present. I have seen 
hat very few cases indeed, in which the complaints made against the quality of 
brick in this State, have been owing to defects in the Inick-day itself. 

341. It would be important for brick-makers to remember, that the mechani- 
sal working of the clay or loam, which is toeflect its thorough mixture with the 
wmter, may be replaced to a very great extent, by previous exposure for some 
lone (especially during winter) to the action of the atmosphere — ^in a locally 
where it will not get too dry ; and that clay thus disintegrated or ''seasoned," 
works much easier, and yields a much better quality of brick, than that which 
comes fresh from the pit A great advantage i& also gained by allowing the clay 
io remain in a pit, wetted xoith as much water as it may require for working, as 
long as possible — even a few hours time would be a great improvement on the 
present method of simply mixing it with a hoe, for a minute or two, preliminary 
io its transfer to the clay mill And since neither the previous digging, nor tli^ 
pitting of the clay, involves any extra expenditure of any consequence, these 
simple expedients surely ought to be generally adopted. The desiderata for com- 
mon brick are, on the whole, very nearly the same as those for fire-bride 
rt67). 

IV. THE SECOND BOTTOM, OR "HOMMOCK" DEPOSITS. 

342. Many of the first bottoms (now annually overflowed by the 
streams), and in many cases, the channels themselves, of the rivers 
of Mississippi, are bordered by level tracts of land, sometimes 
flsveral miles in width, which are now rarely reached by the over- 
flows, and whose vegetation is intermediate, as it were, between 
that of the nplands and of the bottom. The materials composing 
flieir soil ana subsoil give evidence, in the alternation of sandy 
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and clayey bands, of their formation in flowing water ; yet it ia 
evident that the streams in their present condition could not have 
formed them. They seem to be a parallel, in many respects, to tho 
" Bottom Prairie" of Missouri (Rep. of the Gcol. 8urv. of Mis- 
souri, p. b6, flF.) 

Sometimes (as on the Tombigbee) they slope down gradually into the first 
bottom ; but more commonly (Big Black, Pearl, Pascagoula Bivers) they fall off' 
with rather a sudden descent of 3 to 4 feet, and sometimes more. Their soil 
18 most generally lighter than that of the first bottom of the same stream, and 
much poorer in vegetable matter. On Yockan:)okana and Big Black they are 
usually whitish, as also on upper Pearl River ; on YalUbusha, lower Pearl, and 
on the Tombigbee River, the soil is commonly formed of a yellow loam, some- 
what lighter than that of the bordering hills, and of a paler hue ; but in 
general, there is a very obvious correspondence between the material of the body 
of the hills, and that of the second bottom deposits ; showing that at the time of 
their formation, the denudations were cutting deeply into the surface. Not 
unfrequeotly, we find the level surface of these *' hommocks'' interrupted by 
hillocks or.ridges of more ancient formations — especially of the Orange Sand — 
which, being composed of materials opposing considerable resistance to denu- 
dation, were surrounded and partially covered over by the newer deposits^ 
Examples of this kind are of common occurrence in the level region E. of the 
Tombigbee, in Monroe and Lowndes (IF 535), where pebbly hillocks of i^e Orange 
Sand age, and others belonging to the Tombigbee Sand Group of the Cretaceous, 
appear Hke islands in the plain. 

343. Since the Second Bottoms, like the Yellow Loam, are of necessity 
mentioned in connection vrith the soils, in the Agricultural portion of the RejMrt, 
I shall not enter here upon more special descriptions of these deposits, whidi 
appear to have been the first result of the more active denudations which suc- 
ceeded to the deposition of the loam, and scooped out the bulk of the valleys of 
the minor streams also, in their present place ; though none of these ever, at 
the present time, fill the whole of the space which, as the nature of the deposit 
proves, they once must have occupied. — How much of the Mississippi Bottom 
deposits may be referrible to the same period, I am unable to say, not having, as 
yet, had any opportunity of personal observation. It seems that near the sea- 
shore the period here referred to is represented by the sands forming the " Pine 
Meadows" and part of tiie " Sand Hommocks ;" a specimen of whose stratifica- 
tion is given in Diag. No. 3 (iTol), which see. 

V. THE ALLUVIAL DEPOSITS. 

344. These include all the soils, first-bottom deposits, sand-bars^ 
etc., now in progress of formation, or attributable to causes now in 
action, and will of necessity be treated of at length and in detail, 
in the Agricultural portion of the present Report ; they need not, 
therefore, find any lengthy discussion here. Their useful materials 
are our arabk soils^ greatly surpassing in value and importance the 
richest mineral deposits of the older formations ; and the doctrine 
which, in treating of these latest formations, corresponds to that 
of the mining and smelting of the rocks and ores of the former j 
which teaches us how to utilize in a rational and economical 
manner, the resources of the important deposits in question, is that 

which shall next occupy our attention : Scientific Agbiculturb. 
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1. GEJ^ERAL PART; PRmCIPLES OF RJITIOJ^AL 

AGRICULTURE. 



A. SOILS. 



345. What %8 a soilf — It might appear superfluous, in speaking to an 
agricultural public, to give any explanation or definition of the term " soil" 
Yet the word, is sometimes used in a manner somewhat indefinite, as though it 
necessarily implied a certain physical condition or " texture" of the materiaL 
I haye been frequently told of the occurrence of ** soils" twenty feet or more 
below the sur&ce ; and more frequently still, it is said that there is " no soil" 
in some thickly wooded, or grassy region, simply because the sur&ce stratum may 
not happen to be suitable for cultiyation. — Properly speaking, in its most general 
acceptation, the term soil implies the surface stratum of eariky materiaL, as far 
as the roots of plants reach; no matter whether it be sand, or potters day, or, 
as in most cases, a mixture of the two. 

346. Now, since the roots of the different kinds of plants penetrate to very 
yarious depths, and since, moreover, in most cases a rapid change in the character 
of material takes place, as we proceed from the surface downward ; it is evident 
that according to the above definition of the term soil, it may imply a great 
many different average materials, according to the plant to whose soil we le&r ; 
even in one and the same spot When we speak of the soil with reference to 
Bermuda Grass, we do not necessarily include anything more than a sur&oe 
layer 2% to 3 inches in depth ; whereas, in alluding to most forest trees, we 
necessarily take into consideration a layer of several feet, from the surface 
downwards. Nay, in the latter case it may happen that the '* soil" thus spoken 
of is quite independent, in its character, of that which in cultivation would form 
the arable soil of our field ; which may be entirely above the stratum in 
the roots of the trees are fixed. 
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347^ Judging of kmd by its naturtd ifegetatian, — ^The distiiiction Inst 
mentioned, so far from being of merely theoretical yalne, is of the highest 
pnctical importance. Agriculturists are accustomed to judge of the quality of 
lands by the natural vegetation which they find upon it ; and they rar^y direct 
Hieir attention to anything but the forest trees. Tet these are, for the most 
part, indicative rather of what, in the agricultural sense, is termed the subsoil, 
than of that of the surfiioe stratum usually turned by the plow, in the shallow 
tillage prevailing at present — ^which may be of a totdly different character. 

As a general thing, the forest growth, when considered not only with regard 
to the kind (species), but also to the form and size of the trees, is a very safe 
guide in judging of the quality of land; and the systematic study of the sulject, 
in connection with analyses of soils, promises results of the highest practical 
importance, which it is intended to communicate more fuUy in a future Report 
But this criterion may not unfrequentiy lead to grave mistakes, unless a proper 
examination of the character of the soU and subsoil be made at the same time. 
Of cases of this kind, it may be well to give a few examples. 

3473 Xhe Black Jack O^k, when forming large, well-shaped trees, with 
regular, and especially, tall trunks, and closed tops, is justly cortsidered a sign of 
no inferior soil. As a species, the Black Jack occupies some of the poorest, as 
well as the richest soils of the State. We see it in the prairies of Monroe, in 
the rich, mellow Table-lands of Marshall, on the best yellow loam uplands of 
Tallabusha, Holmes, and Madison; while on the other band, the hopeless infertility 
of the sandy " Black Jack ridges*' of the hilly counties is familiar. In each of 
these localities, the tree has its characteristic features peculiar to the soil, and 
easily recognizable by an attentive observer. In the Long-leaf Pine Begion of 
the South, e. g.y in the counties of Pike, Smith, and Simpson, land has frequenUy 
been bought on the faith of some large Black Jack Oaks scattered among the 
Pine ; yet the land, on cultivation, yielded no better results than adjoining 
tracts on which no Black Jack was to be seen. And in truth, there was no 
perceptible difference between the character of the soils, such as the shallow 
tiUage exhibited them. Yet, on examination, I found the tree to have given a 
correct indication ; for at the depth of 8 to 12 inches (to which the plow had 
never penetrated), the white ashy soil is underlaid by a good yellow loam, which 
when turned up, proves to be quite fertile. It was, of course, from this 
stratum, that the tree had derived its nourishment ; having little or nothing to 
do with the surfiu^ soil. Had the purchaser noted this fact, or paid more 
attention to the character of the smaller plants, the roots of which do not 
extend beyond the arable soil, he could not have been thus misled. 

348. Another case in point occurs in the Southern Biver Oounties, in the 
hilly, fertile loam lands bordering on the Mississippi Biver. Here the " Poplar'* 
or Tulip Tree (Liridendron tuHpifera") is quite common among the hills, and 
loiowing the habits of this tree, we should at once conclude the soil of these 
hills to be very calcareous. Yet it is found that most of these very soils are 
much improved by the application of lime ; analysis, moreover, does not allot 
to them any unusual percentage of that substance. — ^A littie attention, however, 
will show tiie tree to be consistent in its indication nevertheless. The main mass 
of these hills, as has been elsewhere stated (327), consists of the highly calca- 
reous silt or loam of the Bluff formation ; in most cases, however, l£e latter is 
overlaid, and the soil is formed, by a brown loam, of a different character and 
more modem age. It generally caps the hiUs, and also forms their talus, while 
on the brow of the hills, where the level breaks off, the calcareous loam of the 
bluff formation is generally near to, and sometimes at, the surfiice ; the same is 
the case, of course, in washes and gullies on the hillsides. Now, these are 
precisely the spots on which the " Poplar" is most frequentiy seen, viz : on the 
mllsides rather than on the level area on top, which is chiefly cultivated. And 
when the " Poplar" is found on the hilltops, as is frequently the case where the 
ridges are high and narrow, examination will generally show that the brown 
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loam stmtum is nearly or entirely wanting, while the roots of the trees* bury 
themselves in the calcareous silt. The latter then forms the arable soil, to- 
which an application of lime would be perfectly iisele5». (h>ee " Southern 
River Counties.") 

349. These examples may suffice to show that while in the forest trees, we 
possess trustworthy guides to a knowledge of the character of the material in 
which their roots are buiied, it is quite essential to convince ourselves at the 
same time, by inspection, that it is the arable soil itself, and not merely the sub- 
soil, which is thus characterized ; and we should especially make sure that the 
smaller plants, viz : the shrubs and perennials, corroborate the evidence of tha 
trees. Annuals are less reliable in their indications, because their development 
is to a greater extent influenced by the accidental circumstances of the seasons. 

350. Subsoils. — If the term soilf as to its practical import, is dependent ou 
the kind of vegetable under considenttioh, the same is true, no less, witb 
reference to the sicbsoil, which is necessarily dependent on the first. In the 
common parlance of the agriculturist, however, who considers them chiefly 
with reference to the plants he cultivates, and his means of tillage, they assume 
a definite meaning in that he designates as soilf whatsoever he usually turns over 
with his plow, and as subsoil what lies beneath. It is evident that inasmuch as, 
in this country, the depth of tillage varies, on the same kind of land, firom 3 to 
12 inches, that to use the term in that sense, would be to deal with an idea 
absolutely shapeless and intangible, unless referred to the practice of some par- 
ticular individual. 

In collecting specimens of soil for chemical analysis, which is to serve as the 
basis of a rational treatment of the soils in question, it is evidently of the last 
importance that these circumstances should be taken into consideration, and that 
a rational and uniform rule be adhered to in reference to the distinction between 
the soil and subsoil. 

351. Examination of soils. — In tlie large majority of cases we find, in ex- 
amining soils in their natural place, that a sensible change in the character of the 
material occurs at a moderate depth, say from three to twelve inches — about the 
same as the usual range of the plow. If, therefore, as a rule, in speaking of 
virgin soils, we designate as soil, the surface layer down to the point where a 
perceptible change takes place, and as subsoil y what lies beneath, we shall in most 
cases find these subdivisions to co-incide with what, in a proper system of 
tillage, becomes the soil and subsoil in the sense of the agriculturist. 

In the soils of the Prairies, *' Flatwoods,'' Sea-coast Marshes, as well as in 
those of many of our larger bottoms, frequently no perceptible change of 
material occurs at a less depth than from 18 to 30 inches, and sometimes more. 
In such cases the subsoil proper is oftentimes of little importance to the agricul- 
turist ; it will be sufficient for him to be made acquainted with the properties of 
his soil proper^ and with the fact that it is the same as far as his plow reaches ; 
or in other words, that his subsoil (in the agricultural sense) is tJie same as his soil. 
In such cases, as a rule, I have taken a specimen from the surface to the depth of 
twelve inches ; and mostly also a specimen of the subsoil proper , at whatever 
depth it may occur. The latter specimen is not necessarily intended to be 
analyzed ; an examination of its physical properties may be important with 
reference to drainage, resistance of the land to drouth, etc. 

352. On the other hand, when the surface layer is of no greater thickness 
than a few inches, it would be useless to examine that layer by itself, inasmuch 
as no one would be likely to restrict himself to such shallow culture ; the tillage 
would necessarily mingle with it a few inches at least of the subsoil 

Presuming that culture to a depth less than &ix inches, can hardly lay claim 
to being rational, I have adopted as a rule, to take no specimen of soil shallower 
than the above ; save, perhaps, in some particular instances in which a great and 
important difference between the two layers renders a knowledge of their pecu- 
liarities specially desirable. In all these cases, specimens of the subsoils have 
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iMen likewise ooUected for analysis, yix : from the point where the change takes 
place (below six inches) to the depth of fifteen to eighteen inches from ue sur- 
face, according to circumst ances. In all cases the depths at which the soils and 
subsoils have been taken, will be found recorded with the analysis ; eyery one 
will theref<Mre be able to judge as to which of the two layers analyzed corres- 
ponds te the soils and subsoils which his particular practice may have produced. 

363. Boil AncUysea, — It has often been stated, and urged eyen by high author- 
ity against the utility of analyses of soils, that a specimen of a few pounds 
^cannot be made to represent correctly liie character of the soil of a whole 
region, or eyen of a single field. This difSculty may indeed become a serious 
one, where the soil has been long in cultiyation, so that fundamental differences 
may haye been superinduced in adjoining fields ; and also where the geological * 
IbrmaUons are yery yarious, the face of the country much broken, and the under- 
lying rocks contribute immediately and continually, to the formation of the 
soil ; though eyen in the latter case, attentiye study will generally succeed in 
reducing the mass of soils to a few principal types (and their intermixtures), 
Tooognizable by their physical characters, or position. In Mississippi, most soils 
•are dependent upon continuous deposits extending oyer considerable areas, 
within which they are, to a great extent, of a uniform character; or at least, 
vary uniformly. 

It is often by no means easy to take correctly specimens of soil intended to 
represent a district of some extent ; it is necessary, in the first instance, to 
study closely all the general characters, and upon that study, to base the selec- 
tion of representatiye specimens. And I am conyinced tfclat by conscientious 
ohseryance of this method, it is practicable in this State at least, to study the 
essential features of all the soils entitled to such oonsidera^on by the extent of 
ifaeir occurrence, from a limited number of specimens ; and without an approach 
to anything as extrayagant as the analysis of ^ the soil of eyery field," as has 
been thought necessary. 

364. The period during which the soils of Mississippi haye been subject to 
•cultiyation, has been too diort, and the system of cultiyation too uniform and 
simple, to interpose any serious difSoulty on the grounds aboye alluded to. 
Moreoyer, the simple history of almost eyery field, from the time of its clearing 
to the prasent, is still fresh in the memory of its occupant ; so that, knowing 
the original character and constitution of the soil, from the inyestigation of 
adjoining tracts still uncultiyated, we shall not generally be at a loss to ooijec- 
Cure the changes it will haye experienced by cultiyation. For this reason I 
haye thought it best to restrict myself, for the present, to the inyestigation of 
wirgtn soils — unless in exceptioxAl cases, where some important general truUi 
might be expected to be gleaned from the study of cultiyated soils; as for 
instance, with reference to soils which, through cultiyation, haye acquired the 
habit of rusting cotton. 

The uncultiyated lands in this State are still so extensiye, that a knowledge 
of their soils, their intrinsic yalue and ultimate fitness for cultiyation, is of itself 
.-an object of great magnitude, eyen if we abstract from the information simulta- 
neously acquired, as to the character and wants of the land already under 
^ealtiyation. 

366^ . Origin of Soils. — ^It is but rarely the case, that the materials of which 
vtbo strata of the more ancient formations are composed, are fit to serye as soils 
to the plants of the present age. Even those in which we find the proofs of 
their once haying sustained a yigorous yegetation, whose relics they contain, 
have mostly undergone essential physical and chemical changes, which render 
them unfit to resume their former office, until they haye undergone a process of 
cLisintegratioQ, under the influence of the atmospheric agencies. 

Thus, the soils that bore the luxuriant yegetation which has passed down to 
our epoch in the shape of bituminoxis coal, haye in the course of ages been 
-converted into shales and claystones, often of considerable hardness, which we 
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find asaockted with the coal beds; we often diaoover in them, in a oompreflBed 
ocMidition, tfa« roots, with parts of the trunks, leaves, etc., of the phmts whidi 
have famished the materials for the OTerlying coaL In the same manner we 
often find in the Lignitic formations of our own State, dark colored, sandy days, 
filled with the vestiges of an ancient vegetation, the roots and parts of the tranks 
of which are still in their original position. Two beautiful instances of this kind, 
occurring in this State, have been mentioned in the Gedogical Beport (244 ; 
249). But in both these cases, the materials surrounding the fossil roots would 
be totally unsuited, in their present conditio, to the growth of anabgous plants, 
at present existing. Even though they may still contain the same elements of 
fertility which enabled them to produce the forests we now find buried, their 
physi<^ condition has been greatly altered ; they have become dense, compact 
and semi-indurate. Nor are the chemical changes they have undergone of less 
moment. 

355^ The action of the atmosphere would gradually restore these ancient 
soils to their original condition. It is to the same agency, slowly but surely dis- 
integrating even the hardest rocks, that we owe the fonnation of our soils, at the 
present time ; if, therefore, we would understand the nature of soils, we must 
make ourselves acquainted with the mode ot action of the causes just alluded 
to, among which the following claim our diief attention, viz : 1. The mechanical 
action of water, by attrition and transportation of materials, or what is techni- 
cally termed denudation. 2. The effects produced by changes of temperature, 
such as frost, and changes fix)m wet to dry and vice versa ; with the effects of 
both of which, in pulverizing soils, agriculturists are &miliar. 3. The chemical 
action of the constituents of the atmosphere (excepting nitrogen, which is inert), 
via : water, carbonic acid, oxygen, and ammooia. 

356. Most rocks are com poised of several minerals, some of which are more 
readily decomposed by the action of the atmoBphere tlian others ; moreover, 
small particles of one and the same mineral disintegrate sooner than liirg>' ones. 
Usually, therefore, rocks are softened, and their particles made susceptible of 
being curried oil' by the rains, long before the chemical decomposition of the 
several minerals has been completed. It follows as a consequence, that in soils 
thus formed we have to distinguish two different portions, viz : that which con- 
sists of minerals undecomposed, or in process of decomposition ; and that which 
is formed by the decomposition of the several minerals* 

357. FuUowing —The process of decomposition does not, of course, cease 
after the particles of the rock have been carried away from their original places. 
On the contrary, its progress generally becomes more rapid, in consequence of 
the comminution caused by the transportation ; it is constantly active in our 
soils, and its effects are most strikingly perceived when land is fallowed, t. e. 
exposed to the action of the atmosphere for one or several seasons^ without crop- 
ping. In the fresh, undecomposed portion of the soil, the mineral ingredients 
which plants require are comained in a condition in which they are not immedi- 
ately available for absorption into the vegetable economy — hcked up as it were. 
In the natural course <»f things, the action of the atmosphere very gradualiy 
uncloses these hidden treasures ; but we can very much accelerate the progress 
of decomposition by the ut-e of the so-called stimulant manures j of which 1 shall 
speak hereafter ; and the beneficial effects of thorough tillage are also due, to no 
small extent, to the increased accessibility ot the soil, to the decomposing actxm 
of the atmosphere. 

PRINCIPLES OP AGltlCtJLTURAL CHEMISTRY. 

358. Important, and almost indispensable as it is, that any one who would 
avail himself, to its full extent, of the aid which science can give to the practical 
agriculturit^t, should be acquainted with the rudiments at leat^t of cbcmistiy, it 
would divert me too far from the purpose oi the present Report, should I give, 
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under the aboye head, any thing more than the merest oatline of the doo» 
time of Agricaltaral Chemistrj. In the final Report, it mtght be proper to treat 
of the subject more at length ; for the present^ I shall confine myself to what is 
absolutely necessary for the useful understanding of the matter contained in the 
present pages. 

359. Sctentific and Technical Terms. — It may be justly expected that in 
writing for the benefit of the mass of the people, the use of technical terms 
should be avoided as much as possiUe. On the other hand, it is vain to expect^ 
in entering upon any new field of knowledge whatsoever, to escape the necessity 
of learning some new words or expressions. This is unavoidable, and in the 
very nature of things ; for whenever we direct our special attention to any object, 
we find it to consist of distinct parts, which a merely general, cursory glance 
fiiiled to detect These parts we so many new conceptions or ideas, and new 
ideas f as a matter of course, require new words for their expression. 

This is quite as true of the arts and crafts of every day, as of the exact sciences. 
The language which the sailor uses in describing his vessel, is not more intelli- 
gible to the uninitiated " landsnum," than a chemical formula would be to the 
sailor himself^ the printer, the tailor, the shoemaker, the blacksmith — all have 
their peculiar ternfis of trade. If the majority of men, while perfectly at ease 
with reference to what the tailor styles his "goose," stimd appalled at the "big 
words" of chemical or geological terminology, it is not because the former term 
is more expressive of its object than the latter, but simply because tailors are 
more numerous than chemists, and their calling more ancient 

In this respect, agriculturists enjoy an advantage over all other occupations ; 
their techniod terms are known and understood by an overwhelming minority 
of mankind, not only because they themselves form so numerous a class, but 
also because the products of their labor are the prime necessities of life, which 
all feel deeply interested in, and with which, as well as with the means employed 
to produce them, all are consequently conversant. 

360. iNoaEDiisNTs OP SoiLbi — Elbmenth. — Anciently, no separate ingredients 
were distinguished in soiU ; "earth" was regarded as a simple, an element, which 
might, to be sure, be slightly mollified here and there, yet was essentially the 
same everywhere. Later researches have gmdually resolved soils, rocks and 
whi'« proceeds from them, into a number of substances, which as yet have 
resisted all efforts at a further decom position. These substances, most of which, 
as well as their combinations, are unknown to common life, have received new 
names, so far as this was necessary ; we call them eleTMnts^ supposing that thej 
are incapable of being resolved into any simpler constituents. 

Chemists are, at the present time, acquainted with sixty- four elements; but 
among this uiultitude, only sixteen or seventeen claim the attention of the 
agriculturist, as being ingredientH of his soils as well as of the products which 

he draws therefrom. They are the following : 

f 
Oxyqen. o 3 Potassium, 

Ey irogen, 5 '"S 

Nitrogen, *S ^ Sodium, 

Carbon, l**^ 

Silicon. .I'S 1 Oaldum. 

Sulphur, .a * 

Ch/orine, ^ jg 

Huorine, • "C 

I Phosphorus. ^ 1^ 



00 

I 





I 



li 



Magnesium, 
Aluminium. 



Heavy Metals. I^^"***^ 



^ To the first class of this list may bA added Iodine, and to the last^ Oogter ; 
Ainoe these substances are found to be very generally present^ tihong^ m f^Mf 
■ianto quantities. 
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861. Important Ckmbinations, — ^These elements, in their combinatioos 
amongst themselves, and especially with Oxygen, compose the vast m^joiitj 
of all material objects that surronnd us. The human frame ordinarily contains 
every one of them ; and so do most plants (if we except Fluorine and 
MunUnium), The first four, in combination, form the great bulk of vegetables, 
such as wood, starch, albumen, etc. Oxygen and Hydrogen form Watbb ; 
Oxygen and Carbon^ Carb'>n^ic Aoid (the gas contained in soda-water) ; Hydrogen 
and Nitrogen^ Ammonia (spirits of hartshorn). Aib is a mixture of four-fifths 
(by bulk) of Nitrogen and one-fifth of Oxygen ; it always contuns, at the same 
time, variable amounts of Aqueous Vapor, and minute quantities of Carbonic 
Acid (one three-thousandth) and Ammonia (between one and two millionths). 

Small and insignificant as the amounts of the two latter ingredients present 
in air may appear, they perform most important parts in vegetable economy. 
All the ciu^n which plants contain is obtained by them from the atmosphere in 
the shape of carbonic acid, which they decompose, retaining the carbon and 
i returning the oxygen to the atmosphere. In the same manner, a laige portion 

of theniteogep contained in plants, is derived firom the ammonia present in the 
«r ; while their fixed minend ingredients, which remain behind in the shape 
of ashes when vegetables are burnt, are derived from the soiL 

862. The combinations of other elements with oxygen (which are produced 
by burning tiie same), are called Oxides ; a large part of these, eenendly 
possessing a sour taste, are called Adds, Thus we have Oxide of Iron, of 
Manganese ; Sulphuric, Phosphoric, Carbonic acid, etc. Combinations of Oxides 
and Acids are called Salts. 

The combinations of the other elements, most important to the agricttlturist 
are the following : 

863. SoiiooN — ^with oxvgen, formmg Silica — ^fiint, quartz, rock crystal, the 
hard grains of almost all sands ; in Uie latter form, and in oombination with 
Alumina, it forms the great bulk of most soils. Moreover, it enters largely into 
the composition of all grasses, of pine straw, and a great number of other plants. 
It is but seldom that soils are deficient in silica as such ; but it often happens 
that it 18 not present in an available^ or soluble, condition ; a defect promptly 
remedied by the application of lime. 

864. SuLPHun — ^with ogygen, forming Sulphuric add On its pure state caUed 
oil of vitriol) ; this in oombination with Lime, forms Qypsum^ or plaster of 
Paris ; with Magnesia, S^^som Salt ; with protoxide of Iron, Copperas, etc 

365. Phosphobub (well-known as the inflaming ingredient of common frictioit 
matches) with oxygen forms Phosphoric add. The latter, in combination with 
Lime, forms the earthy part of bones, or bone-ash, which is, essentially, 
phosphate, with a little carbonate, of lime. Phosphoric acid is, moreover, con- 
tained in all seeds, to a considerable amount ; hence, its absence from the soil 
is &tal to the formation of seed of any kind. The stem and leaves of plants 
require it also, but in much smaller quantities. 

366. Potassium and Sodium, form with oxygen, repectively, Potash (the 
potential caustic of druggists) and Soda ; the former, in combination with car- 
bonic acid, is the chief ingredient of pearlash, saleratus, etc. ; while the oomlu- 
nations of soda with the same acid, are what are familiarly know to our house- 
keepers as soda, or salsoda. Moreover, sodium in combination with chlorine, 
forms common salt. — Potash is as universally required by all plants (excepting 
sea- weeds) as phosphoric acid, and is therefore one of the most important and 
indispensable ingredients of a good soil ; so much so, that the amounts of potash 
and phosphoric acid contained in a soii, may usually, in practice, be taken as a 
direct index of its fertftity. All other ingredients necessary for ttib growth of 
plants are more easily and more cheaply supplied, than these two. Whenever 
they are wanting, oj are present in very minute quantities only, we may consid- 
er, for all practical purposes, that the soil has to be rnade before it will produce 
anything. 
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Almost iU plants Squire for Chair ftill development^ more or less Boda^ tito^ 
But while the absence of available potash from a soil is one of the inost commOB 
causes of infertility, a sufficient amount of soda is n rely wanting. 

367. Calcium with oxygen, forms Lime ; the latter, in combination with 
earbonic acid, constitutes marble, and the prevalent as well as the all-importaat 
ingredient of limesioneSf most of which area mixture of carbonate ol lime with 
earthy matters— sand, clay, etc. Most limestonen contain magnesia, also, and a 
great many contain small amounts ot potash, soda and phosphoric acid. In t&e 
process of burning lime, the carbonic acid of the carbonate of lime is expelled 
by heat ; in the hardening of common mortHr, the lime partially resumes lit 
earbonic acid from the air. Hydraulic cement is burnt out of limestones con- 
taining certain proportions of other earthy matters, or out ot an artificiid 
mixture of pure limestone and clay. 

Ot phosphate of lime (Iwing the chief ingredient of bontjs) and sulphate of 
lime (being gypsum or pluster of Parts) I have spoken above » 1[364, 365). 

368. Action of Lime in Soils. — Most plants requii-e for their growth notable 
quantities of lime, which must, therefore, be present in the soil. Few stals are 
infertile for want of lime ; the increase of fertility observed a^ter liming, is 
mostly due, not so much to the direct action of the lime itsclt on plants, as to its 
chemical action in rendering available to vegetation other ingredients, especially 
potash and silica, when contained in the soil in a " locked up" condition (357)^ 
in the undecomposed part of the minerals.* Lime, especially when applied 
fireshly burnt, greatly accelerates the decomposition both of minerals and of 
▼egetable matter. Hence we see that by means of liming, we can in a brief 
period of time, produce the same effects on the soil, which the unassisted action 
of the atmosphere, or fillowing, would hrve required centuries to etfect. 

36ll. But in so doing, we exhaust the soil very rapidly ; what we gmn in the 
fullness of crops, we lose in the duration of our land; hence the ^ell-known 
adage, that *' Lime enriches the father, but impoverishes the son." When land 
which has been limed moderately, ceases to pioduce fallowing will have little 
eifect on it for several years, l)ei*ause all the nutritive matter which was easily 
acces.sible, has been already developed by the powerful action of the lime. Te^ 
after fallowing for a number of years, sucli land may again become productive^ 
in consequence of the decomposing action of the atmosphere having at latii 
penetrated to that portion of the soil which even the lime had not reached, and 
thus made available a new supply of nourishing ingred ents. Usually, however, 
after a moderate dressing of lime has ceased to be effective, another and stronger 
dressing is put on ; and thus the process of exhaustion may be continued, untfl 
the soil becomes really and utterly exhausted — stripped complete/yj of all, or of 
iteme, of the mgredients required by the plants. Henceforth, tite crops will 
depend entirely upon the application of manures — true manures (of which stable^ 
manure, or still better, night-soil, is the ty|>e), not mere stimulants^ like lime^ 
«mmoniacal salt<«, common sidt, Chilian saltpetre, etc. 

The use of lime on land to the extent above relerred to, is scarcely better policy 
than that of the drunkard, who, in order to sustain the excitement he desirev 
finds it necessary to take deeper potations each succeeding day, until at la^t the 
energies of life are completely exhausted, and the foundation gives way, before 



'''While there can be no doubt that the greater p^rt of the favorable effects of 
liming is due to the indirect action above referred to, experiments miide upon 
the growth of plants in lime water scm to show that lime also exercise*^ a kind 
of direct stimulation on the vegetable functions, which in the experimeiiis 
mentioned, was manifested in the more vigorous development and «leeper green 
ef thesee*iHng8 vegetating in Ume water, as compared with thot^ plaiedin pure 
water. It may be doubled, h«>wever, whether the etfects are in any ntauner 
eomparable to those exercised by ^'stimulants" upon the aninud economy. 
R— 14 
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the ex^^irniion of one-half the time doling whidi, with prudent mana^ment, 
it would hare held out 

Under the head of Manures, this subject will be more folly considered, in 
eonnectioD with the use of the marls of our Stjite. 

370. Calcareous Soils, — Lim>' (or calcareous) yoWsj t. c, soils in which lime. 
ID comlHiiation with carbonic acid, forms a picmimnt ingredient, cocur much 
lefes Irequentl J than is commonl}' supposed. 1 he soils of the prairies, whit h are 
notoriously limy, have given ri^e to the stip[ osition that all soils resembling 
them in their physical characters, and particul.-nly in [oint of *'htavine^s" and 
the propel ty of forming an exceedingly ten aciou8 mud, are limy also. Spots 
where some tenacious clay, ol whatever color, ctmes to the surface, forming 
redoubtable olistacles to vehicles in the rainy seabon, axe popularly styled 
*• prairie spots," throughout the State. 

371^ ^any purchases and settlements have been made en the strength of 
this apparent similarity of the soil to that of the pi^ries; and when it is after- 
wards lound that the soil in question will produce little or nothing, it is very 
commonly ascribed to an cxtPSfi of lime supposed lo be contjiincd in it. Such is 
commonly the case in th j *' Flatwoods" region, which skirts the Prairie region on 
the west, from Tippah Creek, in the county of the same name, through Pontotoc, 
Chickasaw, OcktitUha, pait of Winston, and Koxubce, to Kemper and the 
Alabama Hne. The same supposition is eriteitaii>ed with reference to the ** hog- 
bed" or ** hog- wallow prairie" soil, occurring in Smith, Jasper and seme of the 
adjoining counties. In Loth these cases, the direct contrary i*« proved by the 
analyses of the respective soils, which are given further on ; not only is there no 
excess of lime in either, but especially with reference to the Flatwcods soils, even 
a deficiency to such an extent, that the application of lime, as a manure, to these 
fioilH, is at once indicated. 

3712 The heaviness and "stickiness" of the praihc soil has nothing what- 
soever to do with Uie lime contained thciein ; on the contrary, an excess of lime 
rather tends to diminif>h the tenacity of clays, as may be observed on the ''bald 
prairie" hilltops, as compared with the level praiiie with yellow clay suhsoiL In 
tlie light, almost pulvcruletit silt which ft^rms the main mass of the hills of the 
Southern Kiver Counties— (Vicksburg, Grand Gulf, Petit Gulf Hills, etc.) — 
we have a soil containing much more lime than even the black prairie soils of 
Smith and Jasper ; yet that soil never fotms, at the worst seasons, anything 
that would be called '* mud*' in the prairie region. 

372. The true distinguishing features of limy (*' calcareous*') soils, which 
never fail to characterize them plainly enough, m^y lie ound in the peculiar 
growth, large and smaU, which they bear. Chemical reagents cannot more 
floiely announce the presence, in the soil, of a large supply of lime, than does the 
prevalence of the Crab App e, the Wild Plum, the Cot(on« ood, the Sycamore, the 
*' Poplar," and some others— And we may conhdently hope that a diligent 
comparison of a sufficient number of soil-anal} ses with the natural growth of 
the soils, will enable os to jodge, in a similar manner, as to the pieseme or 
pre\alence of other ingredients ; so that we may anal} ze the soils, as it were, by 
the eye alone. 

373. I'he next element in our list is Maqnesidv , the combination of whkh 
with oxygen is Magnesia. Epsom salt, the combination of magnesia with sul- 
phuric acid, is familiarly known ; besides this, the combination of magnemom 
with chlorine is pract cally important, as being the cause of the greater pungency 
of sea-salt, and a common — too commoB-^constituentof spring and well waters, 
in some regions of the State. Magnesia is scarcely ever wanting in soils, and 
is remarkably abundant in a large pwt of those of our State, which are derived 
from the materials of the several lignitic stages (Geological fieport, p. 110, 147, 
ff.> It may be said that the latter are almost as certainly chancterized fay 
magnesia, as the marine strata of Jackson, Vickaborg, etc., are by /tme. 
Probably the majority of mineral springs in this State are characterized hj 
magnesian salts (*[155 ; 316). 
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374. The next succeeding element — Aluminium (which, in its metallic state, • 
has but lately been introduced into the arts, and is distinguished by its extra- 
ordinar/ lightness) is the most abundant ingredient of the earth's crust, next to 
oxygen and silicon. Its combination with oxygen, Alumina, when still further 
combined with Silica^ forms the main mass of all Clays, and of a great number 
of rocks, by tho decomposition of which, clays are formed. 

375. Clays. — I'here are innumerable varieties of clays, which have received 
numerous names, both popular and scientific The differences arise partly from 
the various proportions in which silica and alumina may combine, partly, and 
most frequently, from the admixture of foreign (». e. not chemically combined) 
substances. The purest of all clays is Kaolin or porcelain earth ; next to this, 
the white pipe-clay, such as those found chiefly in Tishomingo, but also in other 
counties of this State, in the deposits of the Orange Sand formation (f 60, ff.). 
In some of these pipeclays, there is a strong mechanical admixture of finely 
divided silica ; in some instances this ingredient gradually becomes so prominent 
that the material loses its title to the name of clay, and becomes a soft, fine- 
grained, white, siliceous rock, the transition being so gradual, that it is difficult 
to say where the pipeclay ceases and the rock begins (1l62, C6). 

A similar uncertainty very frequently attaches to the more common mixtures 
of clay and sand, known as brick-clays, loams, silts, etc., including the majority 
of soils ; there is no definite line of distinction, so that it is often optional wiUi 
the individual, whether some material ho describes shall be called a clayey sand 
or a sandy clay. 

376. The ditferent o)lors of clays are generally owing to either or both of the 
two last named elements of the list, viz : Manganese and IroHf and to Carbon, or 
finely divided particles of coaly substance. 

Iron (in its two combinations with oxygen, called ihQ protoxide and peroxide) 
and Cai'bo7iiiTQ by far tho most commonly occurring coloring matters. Peroxide 
of iron imparts yellow, orange' and red tints (the two former tints pass into 
red whenever the substance is heated to redness) ; jprotoxide of iron, blue and 
gieen. The two last mentioned colors pass over into those of the peroxide^ 
whenever the material they color is exposed to the action of the air ; hence it 
is that in the southern portion of the State, where blue and green clays are so 
very common (in the upper Tertiary, or Grand Gulf Group, IT 230, ff.), we 
frequently see nothing but yellow or orange surfaces on the exposures, the blue 
or green portion being found at the depth of several inches at times. The same 
frequently happens with reference to the blue marls, both of the cretaceous and 
tertiary formations ; they have escaped notice in many cases, simply on account 
of the surface having undergone the change just referred to, which rendered them 
similar in aspect to the soil or subsoil. 

Clays colored by Manganese alone, are of rare occurrence ; according to the 
amounts of oxygen combined with the element, it imparts delicate pink, brown 
or black tints. But it freiiuently modifies the tints produced by iron, and i& 
rarely wanting where the other occurs. 

Clays colored by Carbon alone, which imparts to them a black, gray or some- 
times bluish tinge, become white by burning. Such is the case with many clays- 
jfrom the Lignitic formations, which, although very dark at first, on burning 
yield ware almost equal in whiteness to that made of the Tishomingo pipeclays* 

Of course it often happens, that several or all of these coloring matters am 
present in one and the same specimen, thus producing an endless variety ol 
tints — from the purest white through all shades of gray to almost jet black; 
from the light and delicate rose tints of the Orange Sand clays frequently found 
in South Mississippi, to the deep red of the ferruginous clay occurring in Tisho* 
mingo county, which has been designated as " Terra sigillata^" and comes prop* 
erly under the head of cobring materials (ir71). Clays of all shades of blue 
are frequently found associated with our lignite beds in North Mississippi, and 
are very common in the upper (fresh water) Tertiary of South Mississippi ; se 
also are those of the several shades of green (^231, 237, 243, etc). 
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6(?l0r» tlm«lbre/biu aothtog to da<wlth ohtvftoleffiiiiig mij sttbsteiioe m a day. 
llivre b«)aQ th<is particular la dtotiiii^ this pomt, baoaaae of the difflcakj* I h«^ 
•o ofcaaeneoitaterei in arrivia; at a difitike ooQclaHion cjnoorain; sjme mitori- 
al doMTtbed to me, the party whom ( qajstioned insisting that it was noidajr, 
merely on acooant of eome uqubuaI tint it happened to ponMes. 

377. *' 8oap9tme "^It is ^ery imual in thid Siite to hear designated as **8aa»- 
stone" any clay which, being free from coarBo particles, is smooth lo the touch,- 
like doap or trM anapstone, and which does not readily form a plastic paste with 
water. The bluish laminated clays of the Eutaw Group of the cretaceov 
f irmation (IT 101, If.), as well as similar clays occurring in the Tertiary (irl6§^ 
231), are invariably so designated in the counties in which they occur. 

iS'oe SoapMone, such as m used for the interior lining of stores, for hearth- 
plates and ovens, does not occur within the State ; the formations to which H 
belongs are entirely wanting, and all the " soapstone " commonly so called m 
Mississippi, belongs to the class of clays above described When woiked u^ 
with water, they gradually form a very tenacious mass, which, however, iisa- 
ally contains too little sand to be suited to tho purposes of the potter, in iia 
natural state. 

378. Retentive Powers of Clays. — One of the most important properties of clays» 
which they impart, in greater or less degree, to all soils, is their capacity of 
retAining in their m>iss a certain amount of the ingredients necessary for the 
growth of plants, even when these are in a condition in which, ordinarily, they 
are soluble in water. When solutions or potash, lime, phosphoric acid, etc., are 
flliered through a liiyer of soil of sufficient thickness, the whole of these ingre- 
dients is retained by the s<»il, so that the water which drains from it con- 
tains no more uf them. This rete.tive power, wKich varies very much in 
dillerent soils, is of Uie ve*y highest importance, as it prevents the waste of 
valualiie iniEredients by the action of the rain water which continually hltert 
an 1 drains through the soil Hence it is that in the waters which drain from 
«oils pre-eminently rich in soluble ingredients, tracfS only of the^ substan- 
ces can be discovuriKl, unless indeed, the soil should happen to be sutaratei 
with sf>nie of them, so as to be unable to retain an additional supply; as a 
sponge will not receive, or retain, more than a certain amount of water. 

The point of satumtion differs for different substances ind one an the same soil ; 
and it is remarkable tliat in legard to the retentive power, there is a marked 
distinction in favor of those sultitances most generally needed by the plants in 
laige quantities. Thus potash and phosphoric acid are most pertinaciously 
fetained, while soda, magi^esia and soluble vegetable acids are often carried off 
in large proportions by the drain waters. Li^ht and sandy soils are the least 
retentive of these substances, as well as of. moisture ; while clayey soils, and 
those containing much vegetable matter, are^the most retentive of both. 

Clays are retentive, not only of solids and liquids, however, but alsoof gase^ 
and particularly »o of ammonia ; hence they condense the latter from the atmos- 
phere, thus furnishing it to the roots of plants. In this, as in other lespects, 
clays act analogously to humus, concerning which, see below under the h4«d of 
manures (^425\ 

3751. "-4^iit?j."— N«xt to the combination of Alumina with sittca, which is 
Uie liasis of days, its combination with sulpJuiric acid deserves mention. Iliii 
does not often occur in sub»4tHnce, but is not an unfrequent ingredient of the 
m nemi springs issuing from the li ^ni tic clays ; which arc commonly distin- 
guished as "Alum sprinjrs *' The nam**, though not strict I v roirect (inasmuch 
as true alum contains sulphate of poUiah besde that of alumina), well expresses 
the sweet sh astringent taste possessed by such waters. In this State, ihey 
always issue from the lignitic strati of the tertiary fo mition, and are mi»st 
abitndnnt in lho<e which are imrne<i'a'ely contiguous to the marine, fossiiiferous 
Tertiary. The strongest alum waU^r in the Stite of which I have any personal 
knowledge, is tliat of liuugh's well, at Brandon, Rnnkin county ; one very 



skailar to this occurs in a well dug on the plantation of Mr. liolland, S. 35, 
1*. 6, R. 3 E., near Brandon. — 'i'he water of the Artesian Springs in Madison, 
is of the same character; and another alum spring, which has acquired some 
reputation in the neighboring; counties, is situated about two miles south-west 
>of Grenada. In the neighborhood of such springs, a mixture of alum with 
other salts is frequently seen, as a white covering? ("efflorescence") on the sur- 
face of thecla>s (^181). 

380. Of the part taken by Ikon and Mangankse, the two last elements of our 
list, in c loring clays and soils, I have already spoken. Manganese, though 
aimoBt universally present in soils, is i^enerally so in very minute quantities, so 
as to es ape the eye, and leave its presence to be demonstrated by chemical 
reagents. c;isionally, in this State, Oxide of Manganese may be observed 
forming curiously ramified designs (dendrites), resembling mosses ordiminotiye 
trees, on th^ c'.eaved surfac3S of gray and white sandstones and I'mestones. 
These figures are frequently mistaken for fossil plants ; but they have no con- 
nection with such, Iteing simply strings of crystals, formed somewhat in the 
manner of the figures on frozen windows. 

381. Iron is one of the most widely diffused substances with which we are 
acquainted. It would be difficult indeed, in common life, to pick up anything 
whatsoever that should not contain a trace at least of iron — unless, perhaps^ it 
had been purposely purified. The ashes of almost all vegetables contain it ; so 
io all soils, clays, and sands ; so do all kinds of glass. Even the metals, copper^ 
tia» zinc, lead, and silver, such as they are known to common lire, contain cer- 
t^ amounts of it ; often very minute, but still discoverable by chemi4*al means.. 

382. Oxide of iron in combination with water (hydrated peroxide of iron), or 
iron rusty is the compound most commonly o^'curring. It is found almost pure,, 
as yellow ochre (which is usually, however, a mixture of oxide and oi clay); it 
imparts the yellow or orange tints to clays, sands, soils and subsoils ; to the 
''red lands'' of Pontotoc, Chickaeaw and other counties; to the yellow loam 
Unds of the two ranges of counties bordering the Mississippi bottom, which 
form the rich agricultural regions of Lafayette, Yallabusha, Carroll, Holmes^ 
Madison, Hinds and other counties. It forms the cement which binds together 
t)ie grains of sand in our red, brown or "black" sandstone, found more or less 
all over the State (^11, ff.); sometimes the cement so far predominates over the 
sand, that the material would be valuable as iron ore, but for its being too much 
scattered to allow of profitable smelting (1174^ ). Kodules of brown iion ore^ 
of various degrees of purity, are the unfiiiling surface indication of the gray 
days of the Lignitic formation of North Mississippi (1[42). 

383^ . Iron in Soils. — The presence of a large surplus of the peroxide of iron 
(or uron rust) in soils (which may generally be pretty correctly judged of by the 
intensity of the color), does not apper to exert any very characteristic influence 
on vege'.ation, save such as may be owing to its powerful attraction for mois- 
ture and ammonia (which it shares with clays), and the influence of its color 
on the absorption of heat from the sun's rays. A small amount of iron seems 
to he indispensable to the vigorous growth o* most cultivated plants, (or on soils 
artificially formed without the addition of iron, these vegetables languished and 
drooped, and the subsequent addition to the soil of a small amount of iron, 
seemed to produce effects similar to that which the preparations of iron 
used as tonics in medical practice, produce on the human system, viz : a 
general invigoration of the vegetative energies. Kut such a soil bad to be artifi- 
cially formed, as above stated ; for in nature it might be difficult to find any soil 
not contain ng a supply of iron sufficiently large for ihe use of plants. 

383^ . While an excess of iron in the shape of the compound heretofbie 
mentioned (vis : the hydrated peroxide of iron) may be present without a^y 
injttiy to vegetation, the same is not true with reference to the other combinatioa 
of iron with oxygen (containing 7«s»of the latter element than the peroxide, or 
manM,}: th»j^aUmdA And rinos this difi«rene» has an iipsttant bearing 9m 



214 AGRICULTURAL REPORT. [T384, 885, 386 

the subject of draining of swamp lands, as well as plowing, I shall here dwell 
upon it for a few moments. 

I have before observed (ir376), that the blue and green tints of clays, etc., are 
generally caused by some combination of the protoxide of iron, and also that, 
when such clays are exposed to the action of the air for some time, the green 
^r blue tint changes to grayt ye low or orange, in consequence of the conversion 
of the protoxide into common rust. We have a fiuniliar example of this change, 
in the well-known process of copperas-dying ; the fresh, green copperas contains 
the protoxide in combination with sulphuric acid ; when it turns yellow, the 
protoxide passes into peroxide ; it loses the copperas taste, and becomes insoluble 
m water. This process, if kept in mind, will explain many phenomena import- * 
ant to the agriculturist. 

384. Few perHons residing in regions where the soil or subsoil is yellow, can 
have failed to notice, that the yellow mud, when kept wet for a length of time 
(especially in the warm season) — as for instance, in a deep mud hole — will 
assume a blue tint in its lower portions; the wagoner wisely avoids the spots 
where the wheels of some predecessor have brought up mud of tliis hue, because 
it is a sure sign of a *• txwi place." We have here the opposite of the process 
which takes place in copperas dyinjr; the iron yellow his been transformed into 
Hue. by tl e inHuence of fermenting vegebihle matter, in points where the air had 
little or no access. It will also be oKserved, that plants will not grow well where 
the boil retains this hue — they wither or Ijecorae rusty. Water flowing from 
such spots, will deposit iron ru^t, like copperas water itself. Now, every one 
knows how deletcri«>j8 coppei-as water is to plants; and the same is true of the 
water which collects on such spdts ; the protoxide of iron which it contains, 
.however, is dissolved in mrhmic, and vegetable acids, instead of sulphuric acid; 
the former being the product of the decay or fermentation of vegetable matter, 
and present in all soils. 

385. Wherever water remains stagnant on or in soils for any length of time, 
th's process takes place, and where this happens, plants — at least those we culti- 
vate — will not thrive. And although thecoi rosive action of the solution of iron 
th;iH formed is but rarely the only cause which, in such spots, acts injuriously 
to plants, its formation is an unfailing symptmn of a want of proper drainage. 
It frequently happens in level branch bottouiS, that the whole of the soil has 
a bluish tint ; such soils invariably rust cotton, and are often considered natur- 
ally unproductive. The remedy, however, is simple enough : correct the drain- 
age of the land, and then turn up the soil as deep as may be pnicticable, ace >rd- 
ing to c rcumstances ; but instead of planting it at once, fallow it for a season or 
two. The bluish tint will be found to disappear rapidly under the influence of 
the air (which transform^t the protoxide into peroxide) and when it is gone, the 
land will often times be found to bo more productive even than adjoining tracts 
in which, originally, no such tint wa.s perceptible. Those who clear and cul- 
tivate bottom land, will scarcely fail to recolh ct having met with instances of 
this kind in their experience. The beds of sloughs, which in afler years gener- 
ally become the most fertile portions of tl e fields, will not produce as freely at 
first ; but they will become productive mere rapidly in proportion as the soil v$ 
loosened and aerated more fre |uently ; they require fallowing at the very outset. 

386. It is commonly observed, that even in lands whei-e the subsoil is very 
deeply tinged with irun, the surfuce soil is almost alwa}S of a lighter tint ; hence 
the conspicuous *'red washes" so frequently formed in fields, where the surface 
soil has been washed away. This ditference in color is owing, in some degree, 
to the presence, in the surface soil, of dark colored vegetable matter, which cor- 
era the iron tint ; but very (generally we also find a smaller absolute amount of 
iron in the surlace soil than in the subsoil ; hs will hi seen by the table of analy- 
ses, in the Claiborne County Soil, Pine Hill Soil, and Soil from Summit, as com- 
pared with their subsoils. It seems, thereore, that this process, which we 
obseiTeto be going on in all badly drained soils, with a considerable degree of 
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energy, takes place at times, more or less, in most or all soils, when, in long wet 
seasons, thej are temporarily in an nnd mined condition. Nevertheless, w« 
find an exception to the rule above referred to, in the case of the soil and subsoil 
of the Marshall County Table lands (see table No. 2) in which the sur&ce soil 
is richer in iron than the subsoil ; a proof of the perfect natural thorough-drain- 
age of some of these soils. 

387. Bog Ore^ or *'Black PebUe.** — When light and open soils possessing ft 
porous subsoil, underlaid, in its turn, by denser strata, are placed under 
conditions like those referred to above, an effect is produced which is very 
fiuniliar in some regions of this State, and of which examples on a small scale 
may be found in most neighborhoods. Soils of the character just mentioned, 
being hut very slightly retentive of soluble matters of an}' kind, will allow any 
solution of in)n formed in it to sink, until it reaches a denser stratum, where it 
is retained and gradually formJ^ bog ore or "black gravel," while the surface soil, 
being deprived of its coloring elements (iron, a< well as vcgetible matter), 
becomes light gray or almost white, in strong con tnist to adjoining bodies of well 
drained, yellow loam lund. It is prob-ible that this process of lixivation extracts 
from I he s*»il other and more valuahle ingredients {e g. phosp^ioric acid;, besides 
the iron and vegetable matter, an I it is, perhaps, for th'sreas-m, that these white 
or ''crawtishy*' soils are, with few exceptions, less pro<luctive than those from 
which they were forme I by the combine I action of vegetable matter ami stagnant 
water. The ditference is plainly exhibited, in most c-uses, by their natural 
vegetation, which, though otherwise widely distinct in ditferont localities^ 
possesses one element of almost constant occurrence, to-wit : stunted Uuckle- 
berry bushes. The Flatwoods of N. E. Mississippi, and ihe bottoms of Sootk 
Mississippi, oden exhibit examples of this kind on the large scale. Some soils 
of this character are, nevertheless, very productive when properly drained and 
supplied with vegetable matter ; and in many cases which have come to my 
knowledge, the application of lime to them has proved extroioely beneficiiJ. 
As yet, however, no analyses of this class of soils, from which their character- 
istics could be deduced, have h'cn made. 

388 From the foregoing considerations, it will bo appa'^nt how great is the 
importance of thorough drainage in lands strongly charged with peroxide of 
iron, or iron rust, as are a large portion of the best uplands of the State. Nol 
only are the solutions of iron, so readily formed in such soils when undrained, 
a positive poison to plants, hut, while the partial withdrawal of iron alone 
would be no disadvantage to the soil, the process upon which its solution depends^ 
drads largely upon that important ingred ent of the soil, its humus or vegetable 
matter ; as well as, probably, upon several other important elements, and 
among these, especially upon the Phosphoric acid. 1 he '*black pebhle" or bog 
ore, which owes its formation to this process, is well known to be particularly 
rich in the latter substance — for which reason, though unfit for the manufacture 
•of malleable iron, it is preferred for such metal as is to serve for tine castings. 

389. ChalyheaU Spnngs. — A phenomenon dependent upon the same caus^ 
intrinsically of much less importance, but which has frequently attracted 
attention and excited curiosity in this State, is found in the diminution or dis- 
appearance of the mineral ingredients of chalybeate springs, so soon as the spots 
on which they were situated were "improved,'' or the springs themselves 
cleaned out. The ferruginous sands of the Orange Sand formation (HlO) giTe 
rise to a great number of chalybeate springs (1F75), many of which have no other 
origin than this : that the dc-aying vegetable matter collected in depressions of the 
surface, heids of hollows, etc., or even in the basin of the spring, effects the 
transformation above re'erred to, i. e. of the insoluble iron rust into soluble 
carbonate of the protoxide, which passes into the spring water, rendering it 
•chalybeate. It follows as a matter of course, that so soon as the Y^taUe 
m it ter which causes this transformation is removed, the water must lose its 
mineral ingredients. This, however, can only happen to superficial sprini^ 
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wmd ngwet opeim witk tbeftprings derived firom the fignitie eocene, or the tower 
ecetaceous fbnnation. 

390. IiomuUion of Ba<k — There i8u.other efiect, doe to the mneaiiiae^ 
i^uch is ffivqu -ntlj obeenred in the territory of the Onuige Saind formation ; I 
meaui the gnuiu&l ioduration, or tr&n8ibnn«tion into rock, of straU of sand (ill) 
or sandy loam, which have been quite sufl within th<; memory of the inhalntants. 
When water charged with the carbonate of iron, formed as abore mentioned, 
percolates through strata of sand or gravel, it may oome in contact with so much 
air, oonUuoed in the pores of the m%ss, that its protoxide is reconverted into the 
jeUow perozifie, which adheres to the grains of sand ind gradually cements 
them together into a rock. This takes place more especially., when the iron 
solution reaches a seam or layer of clay, which prevents it from sinking deeper; 
a sheet of ferruginous sanistone is then formed on top of the clay. This process 
■uy be seen in progress by an attentive observer in almost any region where the 
Orange Hand prevails, and from the fact that almost all the ledges of ferruginous 
Mndstone found in this formation, are underlaid by a stratum of clay, we may 
justly conclude that most, if not ail this rock has been formed, originally, in a 
similar manner (1[ 11). 

39 L NoDBisuMENT OF PLANTS. — Before entering upon the consideration of the 
subject of manures, their several kinds and mode of action, it may be well *o 
recapitulate briefly thi general, well-es(ablished principles ol vegetable physiolo- 
gy, without a knowledge of which, it would be impossible to appreciate correct- 
ly the bearing of the analyses given below, and to apply to practice in each 
separate case, the results they contain. 

392. Constituents of Plants — Most plants, and all, or nearly all, of those- 
wh cb are tlie sulject of the farmer's care, require the same ingredients to be 
supplied to them fr m the soil and the atmosphere, viz : those which have lieen 
hriefly cliaracterized in the preceding pages, with the sole exception of Alumina 
(^374), which is not often contained in the a^^hesof plants (provided they have 
been thoroughly cleansed of dust, etc., before burning). Fluorine^ also, is a 
▼ery subordinate ingredient, and frequently wanting. — From among the rest, 
Caiiion, Hydrogen, Oxygen and Nitrogen, or rather their combinations, may be, 
sad are for the most part, derived from the air, as has been stated (IT 361) ; 
while the rest of the ingredients required (which are contained in the ashes) 
ve derived from, and must therefore be present in the soil, to support a healthy 
development of vegetable growth. And experience further proves, that if only 
M single one of these ingredients be absent or insu£Scient in quantity, the presence 
•f all the rest will be unavailing to render the soil productive. To a limited 
extent, some of these ingredients may be replaced bj' others of similar chemical 
character, e. g. Potash and Soda by each other and by Lime and Magnesia ; Iron 
by Manganese, etc. Such replacements, however, always cause differences in 
ihe mode of development of the plant, and in the quality of the crop. Cultiva- 
ted plants in particular possess a wider range in this respect, than do those 
retaining their natural state ; and the consequent adaptability of the vegetables 
constituting our crops, to a great variety of soils, is a feature of the highest im- 
portance to the agriculturist. 

393. Rfjtation. — While, therefore, all plan's require nearly the same ingre^ 
dients so fiir as their hind is concerned, ea.* i one requires its own peculiar 

fro^r^Vm of each of them — varying, in most cases, between narrow limits only. 
[en<e it is that, when a soil has been apparently exhausted by the frequent 
repetiil n of oneandtfie some crop^ it ma> still be quite productive of anoffter^ 
which finds remaining in the soil a sufiBcient quantity of available nourishment 
10 the proper relative pmportions required for its growth. During the season 
is which the soil has been occupied by the hitter crup, the action of the atmos- 

£ere may have set fre«* and ren<lered available, a fr^ supply of nourishment 
retofore "locked up*' in the und'>compOBed minerals of the soil (ir356),^iMl. 
m the proportions smtable for the first crop ; which may now agun succeed. ~ 
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is the rationale of the good effect of the Rotation of Cropg. — But rotadon aUme^ 
a9 these considerations show, is noi in reality an improvement of the soil ; on 
the contrary, it is but a system itic method ofexh tasting it to (he best advantage.^ 
£?^ntually, it will cease to be etfecttve ; and thereafter, crops will be dependent 
altogether upon Manures — "No manure, no crops " 

394. Order of Rotation — Analifses. — Experience has, in a great many of the 
crops long known, demonstrated the proper order of succession for certain kinds 
of soil. The same will not, however, always hold good in reference to other 
soils, of a dissimilar, or unusual constitution ; and from a disre/ard, or want of 
knowledge of this (act, many disappointments, and a great diversity of opinions 
on this subject has arisen. In many cases of this kind, comparative analyses 
of the soils as well as of the crops in question, have plainly whown, not only the 
cause of the anomaly observed, but also the remedy, by indicating the proper 
order to be followed. 

With respect to crops of modern date, Chemical Analysis has done the same 
thing, or can do it where it is not.alrea ly done. The crops most important to 
the Southern States, are still in want of a thorough examination in this respect ; 
to give which I consider, not only as one of the legitimate, but also, as one of 
the most important objects of the Agricultural Survey. 

395. Analyses op Soils, Crops and Manures — Analysis teaches us, what 
are the kinds and respective quarUities of the ingredients contained in crops, soils 
and manures. It teaches us, therefore, which of the latter two will be best 
calculated to promote the successful culture of the former ; a knowledge to 
obtain which by mere experimenting, would require a disproportionate amount 
of time and labor. It has already been staled, that the absence of a single one 
of the ingredients necessary for the growth of a plant, renders unavailing the 
presence of all the rest. Unless we are taught, by analysis, ivhich is the 
ingredient— or ingredients^-of which there is a deficiency, we shall be compelled, 
in order to be safe, to add all of them, at great and unnecessary expense ; for 
it will be of no practical advantage to have added an additional supply of those 
of which there was no lack. 

396. Analyses of Soils. — The importance of reliable analyses of crops, soils 
and manures, is, ^crefore, obvious enough. Tet the mere presence of any 
useful ingredient in a soil, or manure, as demonstrated by analysis, dots not yet 
assure us that it is present in an available condition, so as to be ready for 
absorption by the pl^t ; for the agents which the chemist uses in the laboratory ^ 
are much more powerful than those placed at the command of vegetables by 
nature. In the course of a few hours or days, we can abstract from the e^oil all 
those ingredients which, in the ordinary course of fallowing pursued by nature^ 
it would have required centuries to bring into action (11368} ; thus far, there- 
fore, mere ultinuite analyses are not a direct indication of the producing powers 
of the soil. 

397. This consideration becomes of most serious moment, where the rocks 
firom which the soils are originally derived are in close proximity, so that a large 
amount of undecom posed material may be supposed to be very unevenly diffused 
throughout the soil. It will be less so, when the minerals constituting the several 
soils have been transported to a great distance and become thoroughly inter- 
mingled and comminuted ; as is mostly the case in Mississippi. 

Yet still, the determination ot the available portion of mineral nutriment 
contained in the several soils, is of great importance, and it is intended that it 
shall be made in every case of soil-analysis, so lar as the means we possess of 
imitating the operations />f nature in this instance, will allow ; want of suitable 
arrangements tdone having prevented their being made as yet, with reference to 
the analyses thus far executed. Yet even without these determinations, the 
soil-analyses afford us a safe basis for our operations. For since, in all the soils 
of Mississippi, the component minerals (except quartz) are in a very finely 
comminated condition, we know that when ultimate analysis shows the- 
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nutritive elements to be present in notable quantities, they can be " brought 
out," or rendered available to plants, by stimulant manures ; and that the soil 
can be improved by fallowing. 

On the other had, when analysis shows one or several ingredients to be 
scarce or absent, we know that those ingredients require to he added ; while 
the rest, if abundantly contained, may be developed by stimulants, and need not 
be supplied from without, for the present. And if analysis, finally, shows a soil 
to be absolutely poor from the outset, in all, or most nutritive ingredients : we 
shall thereby know that fallowing and stimulants will be of little use, and that 
we must use stable manure, or its equivalents. 

A glance at the table of analyses (No. 2) will show that so far as the analysis 
of Mississippi soils has progressed, there is a very close and obvious corres- 
pondence of their fertility as ascertained by experiment, with the respective 
amounts of the most important ingredients they contain, as shown by the 
analyses — which are comparable amongst themselves, inasmuch as the soils 
were treated, as nearly as possible, in precisely the same manner (see preface). 

308. The analysis of crops, i. <»., the determination of the kind and quantity 
of the mineral ingredients wliicli they withdi-aw from the soil, is at 1 ast equally 
important with that of soils themselves. It informs us directly what and how 
vi'ich the soil has lost in cultivation, and thus enables us to select judiciously the 
most economical mode of replacing the drain ; provided, of course, that the 
composition of the fertilizers at our command be also known to us. It is not 
enough, however, in these investigations, to examine single specimens of each 
crop, for, as has been stated (1392), there are several ingredients which can, to 
some extent, replace each other, and it is of the highest interest to determine 
the extent of these variations, the circumstances under which they occur, and 
the influence they exercise on the quality and quantity of the crops. And in 
order to render the results positive and comparable, it is further to be desired 
that in these analyses, as in those of soils, the samCf well-devised methods should 
invariably be employed. 

399. Anafyses of Southern Crops — The analyses which, thus far, we possess 
of the ditf'erent parts of the cotton plant, are so utterly discrepant amongst 
themselves, as given by different observers, that it is hard to foim from them 
any definite idea concerning the character of the plant — which is either suscepti- 
ble of variations in an extraordinary degree, or has been sadly misiepre.sented 
in results obtained by some analists, without the extreme care requi.<ite to 
insure correctness in this difficult department of analytical chemihtry. — Of corn 
also, the analyses are thus far few, and widely discrepant ; in this case, however, 
the extraordinary adaptability of the pUnt to a great variety of soils and climates 
would sei^m to render a wide range in chemical composition more likely, than it 
is with reference to cotton. The other ciops usually raised in the South, have 
reci'ived still less attention. 

400. Physical Constitution of Soils; Means of Modifying it. — The 
productiveness of soils is not, however, dependent alone U|»on the presence and 
available condition of the substances which form the nourishment of plants. It 
18 also necessary that the soil should have the proper ^^A^^tVo/ constitution, viz : 
that it should be neitJier too "heavy"^ nor too " light;" and that under all circum- 
stances, it he properly drained. In either of the two first mentioned cases, 
crops growing on it will be liable to injury by drouth, and in the case of a "heavy" 
soil, by excessive wet also ; while a certain intermediate character of the soil 
renders the crops comparatively safe with reference to either of these influences. 
I need hardly mention, that the former fault ("heaviness") is usually caused by 
an excessive admixture of clay with the soil, while its opposite (*' lightness") is 
due to an excess, either of sand, or of some other substance which breaks up 
the continuty of the clayey portion, such as undecayed vegetable matter, " black 
pebble" or bog ore, or the undecomposed detritus ol rocks. 

It is a matter of the highest importance, that the soil be sufficiently porous 
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or ''open" to admit the air freely, in order that the carbonic add, ammovita and 
moisture which it oontuns, should have access to the roots of the pUnt ; yet 
again not so freely as to allow the frequent and rapid changes of moisture, 
temperature, etc., to affect the roots of plants. All these changes are so tempered 
by a soil of th'.« proper physical confltitution, that only a long continuance of the 
same condition of the atmosphere will sensibly affect vegetation. 

401. Light or Sandy Soils. — The day^ portion of soils is highly attractive and 
tenacioasly retentive of moisture, [rivaling in this respect some of our most 
powerful chemical agents (^378) |, and of the nutritive ingredients of plants, 
when in a soluble condition. Vegetable matter, such as is usually present in 
soils, possesses similar properties ; while sand is but very slightly endowed with 
this quality, even when very fine. This peculiarity is well pronounced in the 
determinations of the absorbent power of soils, which will \\q found accompa- 
nying the analyses. Compare, in this respect, the amount of moisture absorbed 
by the sandy soil of the (yhickasaw Flatwoods (No 165, ^^Tl), and that of 
the Pine Hills soil (Xo 206)* ^^bo^h soils almost destitute of vegetable matter 
also), with the heavy clay soil of the Pontoioc Flatwoods (No. 230, 11-571) on the 
one hand, and with the sandy Marsh snil from Pascagoula (No. 215)f on (he 
other. The last named soil is a very sandy one, but it contains nearly 20 per 
cent, of yegetable matter ; the former (No 230) is almost void both of sand and 
vegetable matter. Both the latter possess a strong attraction for moisture, 
as shown by the respec ive percentages of hy«j;ro-«opic m nature (9)^ anrl 15 >^ 
per ce'^t ) ; while both the 0)rmjr will ravlily surrender to a dry atmosp'iere all 
the moisture they may contain (2 and 2 % per cent.), beyond a mere pittance, 
inadequate to the support of vegetable life. 

402 ^ Heavfj Clay Soils — Such is the main disadvantage of soils of excessive 
lightness. When, on the other hand, there is a great exie<s of clay in the soil, 
disadvantsiies not less serious will arise. In the case of dtouth, such a soil 
will shrink and crack open, thus not only exposing parts of the roots of plants 
to the dry atmosphere, hut even mechanically injuring ihem. 

But perhaps the greatest evil to which such soils are liable in this case, is the 
circiimst'ince of their substance becoming so dense, that no access of air to the 
roots can take place, thus excluding; from them both the ammonia and the car- 
bonic acid of the air, so nece>sary to the nourishment of all plants ; while at 
the same time, the stony hardness which the material sometimes acquires, 
forbids the further development and expansion of the delicate rootlets which 
the plant sends forth in all directions, in search of nourishment. Thus, o( 
course, the whole organism is paralyzed in its action, languishes and finally dies. — 
And all these phenomena will take p.ace equally, whether the soils be in them- 
selves fertile or not ; save that a strong, healthy plant, grown in a productive 
soil, will naturally resist longer than another, grown in a medium or poor soil. 

Thus, for instance, the phvsical constitution of some of the Monroe prairie 
soils is scarcely less objectionable than that of the heavy soil of the Flatwoods ; 
yet the respective average crops are much oflener made in the rich prairie soil 
than in the second rate (so fur as its chemical constitution is concerned) soil of 
the Flatwoods, l)ecause the vitality and capacity of resistance of plants grown 
in the prairie region is much greater than in the other case. 

402*-^ In case of excessive wet. such soils are no less troublesome. The great 
difficulty encountered in tilling thorn during seasons of either wet or drouth, is 
too well understood to require discussion ; yet it is precisely in such soils that 
tilla$>e would be most necessary in such seasons. For if, as has been ol)served 
above, excessive dryness of the soil closes it ett'cctually against the access of air 
(except in the cracks^ where there is too much of it), such is no le^s the case 
whenever they are saturated with water. Light and " warm" soils, even when 

*See " Long-leaf Pine Region." 
fSee " Sea Coast Counties." 
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Hiet, stall penait 8ome access of air to the roots ; but when a heiivy soil remumim 
wet f»r a Hn^h of time, the complete excliktion of the air from its lower portioa 
too often becomes evidcBt from the appearance of the fatal blue tint, due to th(* 
reduction of the peroxide of iron to the protoxide (see above, ^•)84, ff.) ; in 
eorseqnence of which, mst and blight soon persorm their work. 

403. C'Lltivati'on of Heavy Soils. — It is manifest, from the above conKidera- 
tionn, that in heavy clay .soils, deep and frequent tillage is prtM^minently 
desirable as tending to temper all of the disadvantages referred to, by 
approaching their physical condition to those of lighter .soils. But not only 
does the work of plowing naturally require more power in heavy soiU, but the 
namber of workinc: days throughout the year is necessarily smaller. The 
profitable cuUivi tion of such soils, therefore, requires a lai*ge lalioring fon^e, and 
"intense culture" on an area comparatively small; for with shallow and 
insufficent tillage* the frequent failure of crops on heavy soiU liecomes ruinous 7 
aod in no case is the folly of cultivating too much land («;480) more strikingly 
exhibited, than when we have to deal with heavy soil. 

404. Ueavy Siliceous Sfn'f/i. — In some instances, ''st'ff^* .soils are formed, even 
in the absence of any considerable quotum of clay, when a very large amount of 
finely divided siliceous naatter is present, wh^ch when wot, packs very closely,. 
and renders the soil difficult to work ; when dry, it is sometimes almost powdery,, 
at others, when drouth follows a very wet season, it will form a vcfy hard 
■urfaoe ci ust Such soils are not very common in the State, though sometimes 
quite prevalent in bottoms, in the southern portion, and characterized by the 

Prevalence of the Dwarf Palmetto, among a stunted growth of bottom oaks. 
*hey are complained of as being ^*oold," "stiff" and '^working like putty;'" 
clogging the plow very much, even when moderately moist. 

These soils, notwithstanding their "heaviness," are but very slightly retentive 
of either moisture or manure, and suffer severely from drouth ; and also from 
long prevailing wet weather, in consequence of the impossibility of tilling them 
while wet. Thorough drainage is, therefore, a very important step in their 
reclamation, and next to it, the addition of coarse sand and vegetable matter is 
indicated, in order to relieve the compactness of the material, and to increase its- 
retentive power. Many of the white soils mentioned (11387) belor.g to this class.. 

405. A great many different classifications of soils have been introduced by 
different writers, suited, more or less, to the soils of particular districts described 
by them, and based on differences partly of chemical, partly of physical oonsti- 
ttttion. But so innumerable are the modifications, and so insensible the 
transitions which occur, that special classifications, thus far, are necessarily 
very arbitraiy, and useful chiefly with reference to particular regions. I shall 
not, for the present, refer to more than one other general class of soils frequently 
mentioned by agricultural writers, viz; that of "\icid soils ;" although, its- 
distinctive feature being really of a chemical nature, it properly belongs under 
a different head. 

406. Acid Soils. — This class has often been defined as being characterized by 
an excessive amount of vegetable matter ; but this criterion will not hold good ; 
the peculiarly acid soils of the Gallberry Flats of the Coast, for example, are 
poor in vegetable matter as well as in everything else, except sand. Their 
peculiarity is to be sought rather in the peculiar condition of the vegetable 
matter they contain, wLich consists partially or wholly of soluble CreniCy 
ApocreniCf or similar acids (such as color the water of marshes, etc. ; 11440, ff.), 
instead of insoluble humus — in consequence of the decay having taken place- 
in the presence of a large amount of water, and with but little access of air ; 
or sometimes, as in the Pine Barrens, in a soil very poor in " basic'' constituents- 
(potash, soda, lime, magnesia). The mode of formation of these soils, their 
peculiarities, and the remedies of their faults, will be found more fully discusaed 
m another place (ir539, ff). 

407. Dbainaob.— This has been mentioned above as being one of the esaentiilfr 
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4)f a proper physical oonsUtation, with all Idnds of sdIL Yet ite impoituioe 
is very much underrated, thus fiur, by the i^ricuUttristB of our State, and tftia 
where its iotrinsic value is acknowledged, it is very commonly considend «s 
heing "too expensive an improvement" for the present condition of things. 

This may be a sound ol^ection in the case of the squatter, who intends oi^y 
to skim off the cream of the soil, and then move westward for more ; but it can 
hardly be considered rational even now, with those who mean, in general, to cast 
their lot with the community where they reside, and to enjoy the general 
improvements, and the comforts and blessings of civilization, towards which 
«very individual member of a commonwealth contributes his share of money, 
labor and trouble — which share he is compelled to contribute over again, each 
time that he shifts his citizenship to the westward. — There are few chnpters in 
statistics which offer a more curious comment upon human nature, than would 
an estimate of the three items above mentioned, annually sp^nt in the South- 
west in "maviny," on the plea that the improvement of the old lands will not 
" pay ; " or the money lost in poor crops for want of a little de<*per tillage, or 
drainage, which might have rendered them bountiful. Certainly, of all last 
expedients in agriculture, that of submitting to poor crops will **piiy " least 

408. Effects of Drainage. — The advantages of drainage are not confined to 
land which is absolutely tcetf in the ordinary acceptation of the term ; though 
in these it is the most needful, and the first step towards rendering them any- 
thing more than a lottery, from which the agriculturist draws at least as many 
blanks as prizes. Its beneficial effects will be experienced in all those soils, in 
which water can remain stagnant, at any time at a less depth than three or four 
feet bene-ith the surface. 

The necessity of access of air to the soil and roots of plant>« has already been 
dwelt upon (^361, 402). Now it is evident that such acctss cannot take place, 
and the roots will not penetrate, wliere the soil is saturated with wa*er. Like 
shallow tillage, want of drainage compels the roots of plants to remain near the 
surface of the g;round» where they are not only greatly exposed to all the vicis- 
situdes of the weather, but are also compelled to seek their nourishment within 
very narrow limits. And in this we find the explanation of the fact, n hich at 
Jit first appears to many to involve a contradiction in terms, viz : that while 
drainage Is obviously a safeguard against excessive wet, it is so likewise against 
dronUh. It loosens and aerates the soil and subsoil, in such a manner that the 
roots of plants are enabled to penetrate deeper ; to strata which are rarely or 
never sufficiently affected by drouth to allow of injury to vegetation. 

409. But it Ls not moisture alone which the plant seeks and finds in the lower 
strata; it al^o receives from them an additional supply of nourishment, which 
would otherwise have remained inactive— because the roots as well as the fallowing 
action of the atmosphere (ir357) would not have penetrated there. Mence drain- 
tttge subserves, in a great degree, the purposes of subsoiling. It even exercises 
the fnerhanical action of tillage in this, that the more frequent alternations of wet 
«nd dry, which are thus effected in the soil and subsoil, serve to breik up and 
pulverize them in the same manner that we see even the hardest clays speedily 
crarkingand falling to crumbs, when exposed to the weather. 

410. Drainnge of Clny Soils — The observation just referred to will explain 
the fact, at first disbelieved by many, that even heavy clay soils can be success- 
fully 2(//^erd rained, and that their tillage is rendered much easier in consequence 
of the operation. The water which in their ordinary condition, remiins in 
them add ron<Iors them tough and plastic, is afforded an opportun ty of escaping 
through the drains; in consequence, the whole mass of the subsoil shrinks 
and splits, so as to be traversed by numerous fine fissures, which allow the water 
to percolate with ease. It is manifest that this mast greatly facilitate the dejp 
tiling (^ i<)3) so necessary in such soils. 

411. Drainnrje Warms Soils — The broad statement, however, that draining 
|)rc vents injury froji wet, hardly docs justice to the many positive advantages 
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it aiTords. in ^is respect, evei) outside of unusuallj wet seasons. In the ordi- 
nary condition of soils, about one half of the rain water only reaches the water- 
courses ; the rest is returned to the atmosphere by evaporation from the soiL 
This evaporation consumes an enormous amount of heat, which the solar rays 
must spend simply to get rid of the surplus water, before they can begin to warm 
the soil for purposes of vegetation. 'When, however, this surplus water is 
carried off by drains, the soil is at once prepared to be warmed, by the first 
sunshine it may receive. It is very obvious then, why drainage renders soils 
80 much "earlier," "warmer," and "safer." 

412. Advantages of Drainage in Manured Lands. — There is still another point, 
which is ol ccLsideialle ini(:oilDitcc ^Ltne\er, in unutentivc soils, liquid 
manures, or such as contain a good deal of easily soluble ingredients, are em- 
pIo\ed. It is obvious tliat the higher is the column of soil through which the 
solution filters the more ofTectually will the nutritive ingredients be withdrawn 
from the latter (1io78, ft'.) ; if the soil is very shallow, the solution which has 
passed through it will still retain a large portion of its ingredients which are 
then gradually absorbed by the subsoil. If the latter be hard, or drenched 
with wuter, the roots of plants will not penetrate it, and thus a large portion of 
the manure will be lost, when it would all have been deposited within reach of 
the roots in a deep soil, such as always results from drainage. 

Such are the chief advantages which drainage secures within the soil, in its 
relations to the crops ; and their importance, as will appear fi*om the foregoing 
considerations, is such as to render intelligible in some measure, the enormous 
mcreaseof productiveness which is so often observed after thorough-drainage. 

4131 Drainage Prevents Washing. — Among the external effects of this im- 
provement, the most important perhaps is iis tendency to prevejit the washing 
away of the soilj as well as of manures, by the great diminution of the surface 
waters which it causes. — The injury produced by the latter does not consist 
alone in the absolute removal, in 7nass, of the arable stratum, but also in this, 
that the finest particUs of the soil, upon which the fallow exercises its most 
energetic action (^357), are thus carried off by preference, foimingthe fertile 
bottom soils, greatly at the expense of the uplands. This fine portion of the 
soil is, of cour.se, retained, when the water, instead of running ofl' from the 
surface, is filtered through the soil to the drain, from which it is.^ues perfectly 
clear. 

4132 The improvement in the general health of districts where drainage, and 
particularly underdiaming, has become general, is not among the least noticeable 
advantages which have followed its introduction in numerous cases. 

it could hardly be proper, in this place, to enter into the detail, or to discuss 
the merits, of the several methods of drainage. I regret that want of space 
precludes me from appending at the end of this volume, some special considera- 
tioiis of this part of the subject, in accordance with a desire for in:ormation 
which 1 have frequently beard expressed. For a most thorough, lucid, and 
pleasantly written treatise, embiacing the theory as well as the pracUce of 
Drainage, 1 refer the reader to the work of Maj H. F. French, lately published.* 

414. CoNBiTiONs OP pRODUCTiVEKESs OF SoiLs. — We have definec above two 
classes of coi.ditions required to be fulfilled in order to render a soil productive, 
to- wit : firstly, the proper cJiemical conatitvtion^ or the presence of the mineral 
isgiedients required by plants, in an available condition ; secondly, the proper 
physical constHution, t. e. not being either too light or too heavy, but of that 
medium character which the planter teims *'warm" — an exact definition of 
which it would bed.fBcult to give, but nihich, fortunately, we can abundantly 
Olustrale by examples Ircm our favored 8tate. Ihe bottom soils of North and 
Central Mississippi; the table-lands of Korth Marshall and Tippah; the 

*^ Fann Drainage," bj Hesxy F. French ; New Tork, Saxton, Barker & Ck>., 
1860. 
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Pontotoc Kidge lands, including the "Buncombes" of Tippah ; the yellow loam 
lands of the two ranges of counties bordering upon the Mississippi bottom ; 
most of the lands of that mighty bottom iUelf ; those of the Southern Ri?er 
Counties, and finally, the hommocks of the Sea-coast, furnish examples familiar 
to all. The extremes of heavy and light, or clayey and sandy soils, are on the 
whole much more prevalent in the eastern, than in the western halfof the State. 

415. When soils are defective in regard to either of the two classes of condi- 
tions just mentioned, we must correct them by artificial means. These may 
consist either in the operations of draining, tillage, subsoiling and the like, which 
we have already discussed ; or in the application to the land of substances 
corrective of the defect in question ; which may, in a very general sense, be 
comprehended under the term of Manures. 

B. MANURES. 

416, Class- j'jicaf ion of Manures. — Of these, we have two different classes : 
Mechanical manures^ or such as correct i\ic physical constitution (lightness or 
heaviness") of the soil ; and Chemical manures^ or such as are intended to cor- 
rect the chemical constitution of soils. — Of the latter again, we must distinguish 
two kinds, essentially different both in their nature, and their intrinsic value, 
viz: iS^ma^n^ manures, or such as merely render «rai7rt We the nutritive ele- 
ments /^rcy/ow^/y contained in the soil, and aid in their rapid transfer to vegetable 
organism ; and manures proper or Natntive manures, which add to the soil one 
or all of the ingredients required by the plant for absorption into its fabric. 

• 417. Important and well defined as these distinctions are theoretically, it is, 
nevertheless, but rarely the case, that in practice we apply materials exclusively 
with a view to one only of these three ett'ects. On the contrary, it ouglit to be 
our aim to combine all three together, whenever we can. But it is none the less 
important to know and distinctly understand, which of the ends is chit fly served 
when we use the several materials offered to us in practice, and more than 
this, of which of Oieni our land is most in need. These are the questions which 
it belongs to an Agricultural Survey to answer. 

1. MECHANICAL MAXUUE.-, 

418. With reference to the first class, the mecJianical manures, little need be 
said, inasmuch as it will but rarely ^*pay" to haul mere arid sand, to improve 
day land, or sterile clay to improve sandy land. It is not unlrequently the 
case, however, that by a little management, we can make nature perform the 
work for us, by so regulating the drainage, that it will tend to intermingle the 
opposite extremes of soil. Such is the case with large tracts of bott<>m land, 
which may be much improved in their physical conditions by properly diffusing 
over their surface the washings of the bordering hills. Heavy, cold bottom 
soils, like those of parts of Pontotoc, Chickasaw, Calhoun, Choctaw, Ocktibbeha 
and Kemper, are very much improved by intermixture with the sand from the 
hills ; provided only, that these sands be not allowed to accumulate^ in one spot 
or channel, but be to some extent evenly distributed over the surface, by occa- 
sionally changing and distributing the channels of deposition ; after which, tillage 
will complete the mixing. 

419. Striking examples of the benefit aocrumg from this source, may be 
observed in the small strips of tertiary prairie, occurring in Scott, Smith, Jas- 
per and Wayne counties (1198, ff.), and bordered by sandy hills, which in 
Uiemselves are by no means fertile. Here, the prairie soil, as usual, is very 
heavy and " sobby," and though in favorable seasons it will yield heavy crops, 
unfavorable circumstances will easily cause a total fiiilure. Ihis evil, however, 
is found to be corrected, and a safe crop insured, wherever the washmgs finom 
the hiUsides have intermingled, in a moderate proportion, with the heavy prairie 
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solL The faiBtf inftfa very freely, snd llus circaiiisUiice is now compfanied of 
by Ae pittiten; wbereas it mi^t be a real bbsnng, if, instead of aUoving tbt 
nod to aocnmubte, and cover orer altogeCber some of the best lands, ibey would 
tdce ibe trouble of direriing the water a little from its usnal channel, slanting to 
tiie right and left, which would spread.it erenly over a large suHice. In truth, 
in locations as fitTorable as these for snch a purpose, it might be remaneratxre for 
planters to aid naiore with a cart or two, during the time when their Held hands 
are almost unoccupied. 

2. CHEMICAL MANUEE8. 

420. Vegetable Mattes, aku "Huirrs.'' — Thus iar, in t»peaking of the 
nourishment of plants, I hare alluded only to the fixed mineral ingredients^ 
which ti>ey derive from the soil, and to tiio>e which, being derived from the 
atmosphere, return to it ma gaseous condition when vegetables are burnt; 
while the v^etable matter, coutamed in most soils, and usually considered not 
only as a siffn, but even as the caus^, of fertility, has only been casually men- 
tioned. As it is indispensaUe, that we should undci stand the true value and 
mode of action of this portion ol the soil, if we would u^e manures correctly, 
I shall premise what ma^ be necessary in this respect, belore speakii^ of manures 
specially. 

421. Kxperimeuts have shown conclusively, that the carbon which plants 
contain, and which forms the basis, a.> it were, if their vegetable substance, is 
derived from the air, and not from the soil It has been sLown, that plants 
can grow in soils abooluiely void of vegetable matter, prtividcd only that these 
soils contain the mineral ii gredients requited b} Uie plant, in a xUMe state, or 
at leajst, m such a condition, that tbey shall be ara-ssiUe to the vegetable or- 
ganism ^15 367 J* 

4Z2. The latter condition, however, we do not oflen find fulfilled in soils in 
their natural condition. It lias b.en stated above, tliat only apart of the sum 
total of nutritive ingredients present in the soil, is usually in an available 
ci»nd tion, the greater part being 'locked up" in the unoeconi posed or partially 
decomposed mineraU, and bui very gradually set at hbeity bj the action of the 
atmosphere. 

1 his very action is due chiefly to the carbonic acid contained in ab, and will 
of course be the more powerful and lapid, the more carbonic acid » present. 
Kow, carbonic acid is continually formed in the process ol decay of vegetafaia 
matter, such as is constantly in progress in soila containing the >ame ; in sacb 
aoila, ihereiore, the nutritive mineral ingredients are being made avaibble more 
lapidiy than would be the case, were no vegetable matter present in them, and 
m'eie the cUcomposing process left to be penorm d b> the carbonic acid of the 
air alone. In this respeit, vegetable matter must, tlierelore, be classed among 
%ho slimultrftt manure^f as above defined (T416). 

4^. J^toperties cf "* JJwn,us"^^'ihete are, however, other highly important 
ofiictfs in ve,^et»ile economy, perlormed by this cla^s of constituents, and more 
paiticulariy by the (somewhat indetiUite; subsiauce, now lamiliariy knoWn as 
iiumus, or vegetable mold. One ot tiiese — its reienti>enessol moisture— has 
already been meuuoned ; it serves as a Corrective, in this respect, lur light, sandy 
soits ; while on Uie otiier hand, it rei'ders he^tvy clay soiLs le.s$ compact, anU atitf. 
yet tliere is still aiioiher virtue possessed by liuiuus, more important than 
either ol the tnojust reteiicd to; ii is its [A>wer ol aU>oib.»g o7/«7r«(mia Irum 
theaiinosphcrc, thus fixing lu the soil this important stimuluui as well as nutritive 

♦I bave generally, in the text, used the word '"available*' in prefeience to 
"solublcV because lue former involves no unproved theory concerning the pecu- 
liar couJiiiou of the portion ot the soil in question ; which is certainly not 
aoluUe m tiie ordinary acceptaii(m of the term (^ '67 S). 
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iiDgredient, ready to be delivered to the roots of plants, whenever called lbr« 

424. When wo consider the great importance to vegetable economy, of the 
properties of humus just referred to, it cannot be surprising that its presenoo 
should, as a general rule, exercise an influence so decidedly favorable on the 
productiveness of soils. Tet it is incontestably true, that humus alone, with- 
out mineral matter, will not support vegetable growth ; while on the other hand^ 
examples of very fertile land almost destitute of humus are common, and par- 
ticularly so in our own State. The fertile ''red lands'' of Pontotoc and 
<?hickasaw, for instance, and some of the best yellow loam lands of Holmes^ 
Madison and Hinds, are so poor in vegetable matter, as to render its amount 
■almost inappreciaUe ; and yet these lands are justly considered as being among 
the best upland soils in the State. It is nevertheles" true, that a perfectly 
healthy development of cereals or any useful cultivated plant, is rarely attained 
in soils destitute of humus. 

425. Clay a Substitute for Eumus. — It will be observed, however, that only 
soils containing a considerable amount of cloy^ can be permanently fertile in the 
absence of vegetable matter. We must conclude, then, that clays must, to 
some extent, possess the same properties as humus; and such, in fact, experi- 
ment proves to be the case. It has been stated above, that clays are powerfully 
retentive of moisture; and in like manner we find, that clays will absorb 
ammonia from the atmosphere — not to the same extent as humus, it is true, 
but still sufficiently for the purposes of vegetation (IT 378). The presence of 
humus or vegetable matter, therafore, is more essential to sandy soils than to 
those of the opposite character ; to both, however, it is highly beneficial ; for it 
must be borne in mind that while clay may replace humus so iar as its reten- 
tive and absorbent powers are concerned, it does not exercise the stimulant 
action resulting from the decay of vegetable matter (^422). 

426. Qreen Cropping. — It must be recollected, that inasmuch as aU yegetable 
matters ordinarily at the disposal of the agriculturist, contains fixed mineral 
ingredients (t. &, ashes), their application to the soil is useful not only with ref- 
erence to the formation of humus, but also as introducing into the soil import- 
ant nutritive elements. If the vegetable substance thus used has not Deem 
-obtained on the same soil, we shall thus tM to the stock of fertility ; but when, 
4IS in Uie case of turning down green crops, the material used has iiseffbem 
raised on the soil, then in reality we add nothing to the latter except the vege- 
table matter itself, which in its decomposition forms humus, and has beoi 
derived from the air. At the same time we thus return to the soil in a more 
available condition, the mineral ingredients whidi the crop obtained from it la 
both these causes united, we have the rationale of the good effects which follow 
the procedure in question. We must remember, however, that this is merely a 
gtimtdative process; and that it can be practiced only at the expense of dimin- 
iabing the duration of fertility — ^being eminently exhaustive. 

427. Ammoniacal Manubes — It may be proper to introduce in this place, 
some considerations on the subject of ammoniacal manures, such as now occur 
in commerce under various denominations, such as *'ammoniated guano,'' 
'' ammoniated marl," etc.; together with the impure sulphate of ammoniai 
which is now manufiictured on the large scale, for agricultural purposes, from 
the offal of the manufacture of coal gas. For the present, I shall speak of the 
efifects of ammoniacal salts alone, independent of any substances with which 
they may have been mixed. Ammonia (IT 361) is necessary to the nutrition, piop- 
erly npeaking, of plants. It is absorbed into the vegetable organism both 
through the roots and leaves, and nerves for the formation of the nitn^genized 
BubstMnces contained in plants, such as gluten, vegetable albumer, casein, eta 
Whether plants are capable of assimilating directly the nitrogen of the atmos- 
phere for this purpose, is still an open question; although it appears mot>t likely 
that they cannot, and are dependent upon ammonia idone for their supply of 
nitrogen. 

R— 15 
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428. BUmuUiiU AcUon of Atnmania. — ^Beyond thw, however, ammonia pos- 
sesses in an eminent degree, the property of stimulating soils, or, in ottier 
irofds, of rendering STii]iU>le to plants in a short space of time, a hvge supply of 
mineral nonrishment. Not only is it powerfully active in the process of decom- 
pesiiion of rocks, in a manner analogous to carbonic acid ; but it (or rather its 
sdfttf— combinations vrith acids; ^361)— also possesses the property of disBolT" 
ing a number of substances insoluble in either pure water or carbonic acid, 
thus Tendering them immediately available to plants. 

Ammoniacal salts, when applied by tbemselves, are therefore highly exhaust- 
ive of the soil, thou|^, for the time bemg, they may enable it to prodsoe heavy 
crops. On the other hand, when applied at the same time with other, tru^ 
muiures, ammoniacal salts are to be highly recommended, as rendering, thet 
manure most rapidly effective. 

429. Leaf' Producing Powers of Ammonia. — Experience seems to prove, that 
as a genend thing, >he presence of an abundant supply of ammonia in the soil 
IS pre-eminently fitvorable to the development of the leafy portion of plants, 
and is, therefore, particulariy beneficial and important during the period prior 
to blocm and fructification, in which the development of the \etS and stalk takes 
fdaoe. An abundant supply of ammoniacal manure in the early stages of v^- 
etation, is calculated to insure a good and vigorous "stand ;" while on the other 
htt&d, an over-supply at a later period, may retard blooming and fructificatbn,. 
and cause the plant to ''run to weed." It is highly probable that the tendency 
of cotton to " run to weed '' in newly cleared bottom land very rich in vegetabte 
mould, is due to this cause in part at least (ir447). It is well known that 
the most decidedly favorable effect is produced by this class of manures, on 
those crops whose surfiuse of leaf is comparatively mo//— such as wheat, and the 
cereals generally ; while their efifect is less noticeable with plants naturally very 
leafy, which possess a large surface for the absorption, from the atmosphere, of 
the ammonia they require. In coincidence with this rule, we observe that tho 
same Und which causes cotton to "run to weed," will produce tiie most abund- 
ant crops of com. — It appears likewise, that an abundant supply of ammonia is 
not favorable to the development of bulbs and tubers, such as the turnip, for 
instance; and it will be observed that the sweet potato, likewise, prefers sandy 
soils, poor in vegetable matter and ammonia. In rich, black bottom soils, espe- 
cially when they are heavy^ a great deal of leaf is formed, but the paiotoes are 
small and wiry. 

430. Peruvian Ouano.'^l may as well mention here, Peruvian Guano, con- 
cerning which there has been a good deal of discussion among agriculturists^ 
as to whether it is to be regarded as a mere stimulant, or as a true manure. 
Some of these differences of opinion have undoubtedly been owing to variations 
in the material employed ; for the greater part, however, they are probably 
attributable to different conditions of the land to which it was applied. 

It must be remembered that whenever the soil contuns a sufficient quantity 
(in an available condition) of any nutritive ingredient, for the wants of the 
present crop, that cn^ cannot in any way be benefitted by the further addition 
of the same ingredient The surplus will simply remain idle, until, perhaps^ 
odled for by the succeeding crop. 

Peruvian Guano contanscbiefly ammoniacal salts, and the phosphates of lime 
and magnesia ; also smaU quantities of soda and potash, sulphuric add, etc 
As it is not generally employed in very laige quantities, the amount of the latter 
ingredients which it brings into the soil, will not generally exercise a very per- 
ceptible influence, if a soil is in tolerable condition, for the reasons above given ; 
its chief action will be stimulant, due to the ammoniacal salts, which cause a 
rapid assimulation of nutritive ingredients by the plant, while tbexctof the. 
ingredients will remain comparatively inert Should the sdl, however, have 
been in want of phosphates, the guano will serve still another purpose, and the- 
difference between the land thus manured and that which has received nothings 
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will b0 still greater Uma m the first esse. If lime, magpesis, etc., were also 
wanting, the effectaof the ffoano will be still more perceptible. 

.43 L When ia Manure Most ProJUaJltte f — As a matter of coarse, the itpplication 
of any kind of manure to land pajf$ best, when all the ingredients contained in 
the latter an immediately required by the soil. We do not want to expend 
m«>ney and labor in introducing into Uie soil, sabstanoes which, though useful 
in the end, will remain inert for years to come ; tor so long as this is the case, 
we lose the interest on the capital which they represent. If our soil requires 
stimalatum merely, t. &, the rendering availaUe of nutriment it contains, while 
it is not deficient m any particular ingredient, then guano is too expensive to be 
used (or (^ purpose ; for we utilisse only the ammonia it contains, while we pay 
for phosphoric add, lime, maenesia, etc., besides. 

It is obvious, therefore, wat in the case of two adjoining fields, originally 
possessing the same soU, the application of guano may be profitable m one^ 
while almost ineffectual in the other — according to the culture each one has 
received, and the length of time it may have been in cultivation. And what is 
troe of guano, is eqmilly ho with reference to all other partial manures — i, e., 
such as do not contain in the proper quantities all the ingredients required by 
plants, but only one or a few of these. Hence the great practical importance of 
theaiulysis of soils, as well as of the manures intended to improve them. 

432. Coltmhian G'lmiio.-— There is at present imported from South America, 
mder the appellation of '* Columbian Guano," a substance very different from 
the Peruvian article ; which consists chiefly of phosphate and carbonate of lime, 
hot contains no ammonia or only traces of it It may be used in the same cases 
as ground bones^ or superphosphate of lime; it is no^ however, as eneigetic in 
its action as the latter, being much less soluble. It has been attempted, and 
apparently with considerable success, to remedy this slowness of action by inter* 
mixture of the finely ground mineral with ttitavlante^ such as Peruvian Quano 
or ammamacal ealts. — Of the effects of a similar mixture (sold in commerce^ 
at present, under the title of *' Kettlewells Manipulated Guano " there have been 
very fiivorable reports. 

433. Buperphoephate of JStme.— Of late yeara, the substance now generally 
known as Superpho^haU of Lime has attracted the constantly increasing atten- 
tion of agriculturists. The material sold by this title is, essentially, a mixture 
in varions proportions, of gypsum or sulphate of lime with the true phosphate ; 
which is usually obtained by the action of sulphuric acid or oil of vitriol, on 
bones, or, latterly, on the article Just described under the appellation of Colum- 
bian Guano. 

The important part which phosphoric acid plays in the vegetaMe economy, 
has already been dwelt upon (ir865); it cannot, therefore, be surprising that its 
addition to the soil should in most cases prove highly benefictaL The energetic 
action of the commereial article just referred to is not, however, attributable 
alone of the few nutritive mgredients which it furnishes dxrecsUy; this cireum- 
stance alone could not render it so generally beneficial It is, over and beyond 
this, a powerful stimulant A discussion of the mode of action of gypsum as 
such, will be found below (11436, ff.); that of the superphosphate of lime is 
quite analogous, for not only does it greedily absorb, and fix in the soil, the 
ammonia of the air, but its powerful acid (phosphoric) undoubtedly exercises 
an eneigetic action on the undecomposed portions of the soil, the nutritive 
ingredients of which it liberates and renders available to vegetation. 

434. Its exclusive use is, therefore, necessarily exhaustive, in the end, of those 
ingredients which it does not furnish, and among these especially of potash, 
which must, therefore, in time be supplied to the soil firom other sources, e. g.^ 
from ashes, greensand, etc. A mixture of the commercial superphosphate of 
lime, with natural greensand, and ammoniacal salts obtained from gas-works, is 
probably the nearest approach to a univeisal fertilizer, of any artificial uom- 
poond brought into commerce, and might in most cases successfully replace 
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stable manure, ^mong artificial mbriuros intended as universal manures^ tbe 
one known as ''Mapes' Nitrogenized SuperpboBpbate of Lime" has acquired 
some reputation ; and new compositions ot a similar character are daily ooming 
forward. 

The superphosphate of lime, as also bone*dust, is a specific manure Air the 
maintenance of pastures, inasmuch an the Jaigfst part of the ingredients with- 
drawn fivm them by the stock is thus replaced. It is also specially recom- 
mended 86 a top-dressing for the turnip crop. 

435. Chilian Sallfetrt ; Common £Sa/t— Among the stimulants which maj 
sometimes be used with advantage, both by themselves and in addition to stable 
miinure or to the compost pile, we may mention O^mmon Salt, and ChilUm 
Saltpetre or nitrate of soda. There are, probably, but few cases in which the 
action of either of these substances can be attributed to the ingredients they sup- 
ply directly: they act as solvents and decomposing agents, seme what in the 
manner of ammoniacal salts, and the farmer ought to understand distinctly, that 
large crops resulting fn m the use of these substances, have been produced 
entirely at the expense of his soil. Both salts, being but slightly absorbed hj 
the soil, are soon removed fnm it, to a gteat extent, by the drain waters (1378), 

436. Floater of Pan>, or Oypettm, which is brought into commeioe for agri- 
cultural purposes, under the title of 'VLand Plaster," occupies a prominent place 
among stimulant manures. Its conhtituents — Lime and Sulphuiic Acid — are 
themselves important nutritive ingredients, as before stated. Yet its supplyiq^ 
these ingredients to the soil is but rarely the main cause of its favorable elleci 
upon crops. . While exp<»Fed to the atmosphere in a moist soil, it undeigoes a 
chemical change, caused by the ammonia and carbonic acid contained in the 
atmosphere, both of which it attracts and fixes in the soil, the result of the pn>- 
cess being the formation o( carbonate of lime nud sulphate of ommonia. Both 
these substances are powerful stimulants, as has been explained above ; and il 
is tkey, and not the sulphate of lime originally applied to the soil, which of tea 
produce the decided effects noticed after the application of this substance. Coai- 
bining as it does, the action of two important and powerful agents, one of which 
is obtoined gratis, as it were, from the atmosphere, it is used with great advan- 
tage on clay or loam soils, not naturally strong, which have been temporaiiij 
exhausted by severe cropping; serving very efi*ectually the same purposes 
fallowing, brides enriching the soil by the inj^^dients it supplies. It is knowiv 
however, to be ineffectual, and sometimes iiyurious, on aad soils (1406)— Ibr 
reasons not perfectly understood. It is a special manure for clover, peas «id 
leguminous plants generally. 

437. Quicklime and Cabsokate of Ldcb. — I have repeatedly mentioned the 
mode of action of lime (ir368^ ff.); I now resume the sul^'ect in connection with 
some general remarks on the use of the calcareous marls of the State. I pra- 
mise that in this respect, the only difference between the action of burnt and 
unhurt lime (the latter being the carbonate, or combination of the former with 
carbonic acid), consists in the greater rapidity and energy of action in case d 
the former as compared with Hit latter. Hence, a small amount of bunil 
lime (provided it has not been allowed to becr>me air-slaked (f 310), will, when 
properly diffused through the soil, exeroise the same effect as a much larger 
quantity of unburnt, or air-slaked lime. — The process of air-slaking consists 
in a resumption of water and carbonic acid from the air by the lime ; and ie 
tlierefore the reverse of humiftg, in which process the same acid is eapeUai. 

438 Action of L me. — 1 have already sufficiently alluded to the action of 
lime as a stimulant of the soil, by rendering available to plants ingiedienta 
heretofore inaccessible to them. Its office ns an indispensable article of food to 
vegetables has also been mentioned i,^ 368, ff.). There are, however, several 
other important purposes it may be made to serve, according to the necesbitiee 
of the soil ; the chiel among winch are the following : 

439. Firstly : It will correct the acidity of soils, which is usually the oonse- 
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quence of the decay of vegetable matter under water, or at least in very wet 
looalit'es, where moisture remains stagnant and the access of air is limited 
(^406;. It will be observed that the blackest of soiU, when derived from a high, 
or at least, a dry locality, will not sensibly color water filtered through it ; the 
decayed vegetable matter, or humus, they contain, is evidently not soluble, to 
any sensible degree, in water. Such is the case, for instance, with prairie soils, 
and all good bottom soils. On the other hand, the brown tint imparted to stag- 
nant water in which vegetable matter decays, is familiar to every one. 

440. The most striking example of this kind on the lai^ scale, occurs in the 
south-eastern counties of our State, especially tho^ie bordering on the Gulf of 
Mexico. In the level and sandy pine lands of that region, from which the waters 
drain slowly, percolating through the porous soil filled with the fine, fibrous 
roots of a flora most peculiar and characteristic, the conditions above referred to 
are amply fulfilled ; hence the waters of the creeks and branches, though so trans- 
parent as to cause to the uninitiated, unpleasant mistakes of judg nent in regard 
to depth, and allowing the angler every opportunity of watching the motions of 
his game, are frequently so deeply tinged with brown, that a cupful of it on the 
breakfast table might well deceive the eye, though not the taste, as to its precise 
character. Almost all the grasses growing n that region are of the tribes popu. 
krly known as sour grasses -^not so much so, however, but that cattle will thnie 
and do finely on the pasturage they afford. I have not learned whether any 
peculiarity of taste is observable in the milk and butter raised in the region ; 
but the flavor imparted to these products by the pasturage in the sea-coast 
marshes, will hardly escape the notice of any one. The soil of these marshes, 
too, is very sour, or acidj and their water deeply tinged with soluble vegetable 
matters. 

4 II. The analyses of the soils of these regions (which will be found under the 
bead of the **Sda-coi8t Counties'') show that in proportion to other ingredientei 
lime is particularly at:d unusually deficient in them. There can be no doubt 
that the soils of the marshes, so &r as they can be drained, and are not too - 
sandy or salty, can be etfectually reclaimed and made subservient to agricultural 
purposes, by drainage and the application of lime ; and it is highly probable, that 
the sowing bro-idcast of a small amount of burnt lime on the Pine Meadow 
pastures, would m ike the sour grasses disappear, and give place to others better 
suited to be the food of cattle generally. Ashes, likewise, produce similar effects 
and nuy be used with advantage where they can be cheaply obtained. Lime 
Ibrms with most of the soluble v^etable acid contained in these brown waters, 
insoluble compounds and completely neutralizes its acidity. 

442. It effects, moreover, another important change. It is found that soils 
▼ery rich in humus, while they absorb and retain with avidity most of the 
nutritive ingredients of plants (l423), are incapable of retaining to any consid- 
erable extent. Silica, whenever it is in that soluble condition in which it is 
available to plants. Hence we find that in many soils very rich in vegetable 
matter, the cereals, which requires great deal of silica, bring forth weakly stems, 
inca.iable of supporting the weight of the ear. This defect is promptly correct- 
ed by the application of lime, which at once gives the to soil the power of abstract- 
ing from a solution every trace of soluble silica. From a number of instances 
whKh have come under my observation, it would appear that the ^'running to 
weed*' of cotton in thrifty bottom soils, can be corrected to a considerable extent 
by the same means (11429). 

443. Another important property of lime is to promote and quicken the decay 
9f vegetable matfer, and by its presence, to insure its conversion into true, 
healthful humus (IT 406, 439). Hence the intensely black color possessed by 
true prairie soils. In fact, an unusually dark tint in any soil, no matter whether 
sandy or clayey, light or heavy, is a pretty certain indication of the presence of 
a large amount of hme ; and consequently, the planter may take it for granted 
in such cases, that the further application of pure lime to his soil (but not that 
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of caktreous marls, contauung other umful ingredients) would be quite super- 
fluous and useless. It must be remembered, however, that the reverse is noi 
necessarily true, viz : that the light color of a soil is a sign of the absence of 
lime ; it is so only when at the same time, a copious supply of Tegetable matter 
is present in the soil. 

In addition to the qualities just named, it has been observed that calcareous 
soils are less subject, as a general, thing to injury by excess of wet, or drouih, 
than land otherwise similarly constituted, but poor in lime. This may be 
referable, to some extent, to the favorable inflaence of lime on the production of 
humus, which, as mentioned before, is a Eafeguard against both these causes of 
injury. 

There are, however, over and above the points mentioned, a great many 
special cases in which the application of lime to soils may serve as a correction, 
or to fit it for special purposes of different kinds. Taking all this into consid- 
eration, the importance to an agricultural State, of an abundant supply even of 
pure lime in an available from, becomes obvious enough. 

444. Difference between Lime and Maria. — With reference to the large majority 
of the marls of this State, the case assumes yet another aspect, and that of the 
highest importance. They are not merely mixtures of carbonate of lime with 
clay (silicate of alumina), but they conttiin, besides, considerable amounts of 
most or oil the other ingredients required by plants ^ and foremost among these, 
of Potash; also Soda, Magnes a. Phosphoric and Sulphuric Acids. When, 
therefore, we apply these marls to land, we not only stimulate the latter, but we 
add to its capital stock of fertility ; and in a great many cases, we can thus fully 
replace all the drain of nutritive matter which the increased activity of vegeta- 
tion may withdraw. We can thus, in fact, sustain the fertility of our soil 
without resorting to any other means than marling, and from time to time, 
plowing down a green crop. For, knowing the composition of the crop 
we have raised, and hence being able to calculate precisely how much of the 
mineral nutriment of vegetables has been withdrawn from our field ; knowing 
also, the composition of the marl we may have at our command : we can return 
to the soil all it has lost ; and if we do so conscientiously, the soil will improve 
in the course of time, instead of deteriorating, as is commonly the case. It is 
not to be understood, by this, that this replacement will be made perfectly by 
adding simply the amounts of marl which would bo calculated, from the analysis 
made, as corresponding to the loss sustained by the land in cropping ; for only 
a portion of the ingredients obtained in analysis can be considered in an availa- 
ble condition, and we must therefore add a large excess over the calculated 
amount Yet we are thus enabled to proportion our dressings, in a great degree, 
both to the quantity and quality of the ingredients withdrawn on one side^ and 
to be furnished on the other. 

445. Different Condition of IngredienU in Sails and Marls. — ^In comparing 
the analyses of some of the rich soils analyzed with those of the maris, it wfll 
be seen that the former contain more potash, for instance, than some of the latter, 
which are nevertheless recommended as fertilizers. The question may then be 
asked, why, if it bo profitable to apply these marls, it would not be equally bo 
to employ those A>t7« in a similar manner ? 

The reason is, that in most soils the greater part of the nutritive ingredients 
are in a condition in which they are not immediately available to plants, and 
only Lecome so by the long continued action of the atmosphere, or of stimulants ; 
whereas the marls usually contain their potash, for instance, in the state of 
greensand grains, which very readily give.it up to the roots of plants. Or, in 
the case of clay marls in which greensand is not demonstrably present, the case 
is still the same as when we apply a strong dressing of lime to soils rich in 
potash, etc. We thus render available a considerable amount of nutritive 
ingredients, in the course of a few years Cir368, if.), by the powerful action of 
lime on the undecomposed minerals of the soil. If such is the effect of Ume 
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^oriiig the brief period in which we can ohserre its action, it is clear that in the 
case of marUt where lime has been in action from times immemorial, the greater 
^ part of the nutritiTe inp'edients must bo at once in an ayaiUble condition. And 
ihence it is, that the comparatiYel/ small amount of potash and other useful 
ingredients which, besides the lime, a dressing of marl introduces into our sotl« 
esercises such a powerful effect ; for the greater part of them is at once ready 
to serve as food for the vegetable economy, as in the case of stable manure. 

446. Limited Duration of the Effects of Marling. — This consideration leads 
as to understand also, the cause of a phenomenon which has caused many 
discussions, and fruitless attempts at explanation, so long as marls were consid- 
ered a» owing their efficacy merely to the lime they contain. It was found that 
the period during which the effects of a dressing of marl continued, was much 
more limited than the slight waste of lime from the soil would justify ; analysis, 
moreover, proved an abundant supply of lime still to be present in the soil ; 
.and nevertheless it appeared to have lost its efficacy. 

A higher degree of accuracy in chemical analysis, which we have since 
attained, has enabled us to detect in marls formerly regarded as purely limy, 
others (f the nutritive elements of plants, the presence of which had before 
been ovelooked. Their quantities, it is true, are sometimes extremely minute ; 
but not nore so than are the respective amounts of the ingredients withdrawn 
from our lelds by crops, when divided out over the whole surface and mass of 
the soil ; cr those which, when furnished to the soil in the form of stable manure, 
are well kiowntobe eminently effective, because they are in a soluble condition. 
If a dresing of 200 bushels per acre, of marl containing 40 per cent of lime, 
and ^ of aper cent of potash, and the same amount of phosphoric acid, ceases 
to be etfectie, (and therefore requires to be repeated) in the course of ten years^ 
as might bethe case in practice ; it is very plain that its want of efficacy cannot 
be attributd to the slight diminution of the lime introduced, by the small 
amount whih our crops (cotton or corn) have withdrawn. Not so, however, 
with respectx) potash and phosphoric acid ; for in case of heavy cropping, the 
amount of ths^ substances contained in the crops would form a large percentage 
of the wholeiuantity introduced in the marl, quite sufficient to explain the in- 
efficacy of th latter beyond the period stated. 

447. Casesin point have been very commonly observed in the "Northeastern 
Prairie Begio.^' of our State. Some of the prairie soils in cultivation contain 
from 5 tol5 [er cent, of carbonate of lime ; consequently they are not deficient 
in that sibst&nce. Tet it is found, that a dressing of the bald prairie marl, or 
Rotten limestone, sensibly increases their productive capacity for several years 
thereafte — obviously not on account of the increase of the (already very large) 
supply * lime in the soil. The analysis (1[149) teaches us that the Rotten 
Limestce contains, not only Carbonate of Lime, but also, one quarter of a per 
cen^ (0.1:8) of Potash, besides other important ingredients ; which circumstance 
expiainfvery simply, the cause of the phenomenon observed. 

448. CiAssiFiCATioN OF Mabls. — Gcologically, the calcareous marls of Missis- 
sippi ocqpy, in the main, four different positions, viz : 

I. Cmceous marls, of the northeastern portion of the State, including the 
greater ortion of the counties of Tippah, Tishomingo, Pontotoc, Itawamba, 
Ghickastr, Monroe, Ocktibbeha, Lowndes, Noxubee and Kemper (IT 140 to 146). 
There ki great number of varieties of these marls, but they may on the whole 
be disti;uished into three classes, namely : 

449.. Oreensand marls of the upper cretaceous formation or Bipley Groups 
(128, U occurring in Tippah, Pontotoc and N. Chickasaw, between the pnuries 
properid the Post Oak Flatwoods (^ 143 to 146). They are generally of a sandy 
chajrac', sometimes largely mixed with scales of mica (popularly termed 
isii^Ial, and of a bluish or greenish-eray tint The earthy and loose varieties, 
which e easily worked with the spade or mattodc, contain from 10 to 20, on 
. an ave^e, 15 per cent, of carbonate of lime, and form one half to one per cent. 
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of potash, owing to grains of greensand scattered Uirough the mass. Such are 
the marls at Ruckersville, at Braddock's, at Ripley, and at Col. M. Berry's ; also- 
on Dry Creek, and on the E. fork of the Hatchie, in Tippah ; those cropping out 
on the hanks of King's Creek, Okonatyhatchie, and o#the western slope of the 
Pontotoc Ridge generally, down to its termination in Chickasaw county, between* 
the heads of the Houlloiand Chuckatonche (f 144). Near their western limit, 
skirting the Flatwoods, they are often associated with (usually overlaid by) 
ledges of sandy limestone, which at times appears compact and solid, and thtn 
furnishes good lime for building purposes (^151) ; at others, being unequally 
impregnated with lime in its diffbrent portions, assumes the character of "bored*'' 
or **horsebone" limestone. Like the marls, this limestone is often very rich la 
greensand grains (1[153). It is a soft variety of this limestone, frequently 
associated with a heavy, gray, clay marl, which forms the bald hilltops on the* 
Pontotoc Ridge. 

450. c. Clay marls of the Rotten Limestone character and age, ^Tl41);: 
passing into the Rotten Limestone by insensible gradations, and contaiiing from 
20 to 85 per cent, of carbonate of lime. Their admixture consists p.'evalenUy 
of clay, instead of sand, as in those before described. 

On an average they are poorer in potash than the greensand marls although 
the Houston marl still contains near % of a per cent (if 141) ; Arhile the 
Okalona Rotten Limestone contains only one quarter of a per ccit. (f 149). 
The marls of Tishomingo and western Itawamba (at Richmond,ind on Old 
Town Creek) ; and that of Chiwapa, Coonewaand Tallabinela Creek, in eastern 
Pontotoc, belong to this class. 

451. c Qreenish sands, very micaceous, of the lower Rotten Imestone (or 
Tombigbee Sand) age (^140), occurring in Monroe and Lowndescounties, on 
the Tombigbee and some of its western tributaries. Thus at Abedeen (f 113), 
Barton (IflOT), Waverley, Plymouth Bluff, and Columbus (irl>)— Of these 
materials, only one specimen has as yet been analyzed, viz : that f^m Waverley 
Bluff, which gives only between two and three per cent, of caronate of lime, 
and a very small amount of potash (Ifl^) ; so that its use as a oanure would 
hardly pay for the hauling. The material occurring at Plymoii) and Barton 
Bluffs, however, is evidently richer in lime, and may prove valuole. 

452. II. Marine t3rtiary marlF, occupying a belt extending acrcB the State in a 
W. N. W. direction, from the Mississippi, at Yicksburg, to iheAlaVama line ; 
represented, on the map, by the several shades of blue, and bluisl-grajr. These 
marls are scarcely less various in their character than those of the n^taceous 
formation, to which they bear a great general resemblance. Tb tertiary 

greensand marls are on the whole distinguishable at once by the wan of mica, 
om tliose of a similar general aspect derived from the northeastern or retaoeous 
marl region ; while the white tertiary marls, corresponding in asp^t to the 
Rotten Limestone, are distinguished by their granular or crystallia texture, 
and their yellowish (instead of bluish) tint when freshly dug. 

They are on an average richer in lime and potash than those of the rst class, 
containing from 50 to 95 per cent of carbonate of lime, from % to l^^as &r as 
known) per cent of potash, from 1 to 3 per cent of magnesia, and >io }i per 
cent, of phosphoric acid. 

453. Oreensand marls occur more or less in all of the three stap of the 
marine Tertiary (see Geological Report, ir277). 

Almost always, however, they are accompanied by the white marls, dt cannot 
therefore be as distinctly circumscribed in their limits as in the cf< of the 
cretaceous formation. They are generally rather sandy, as compared^ith tha 
ivhite marls; some of which, as those of Madison and N. Hinds coules, are 
Tery cla3*ey, with but a slight admixture of sand; in other casesis near 
Brandon, ir285 ; in S. Jasper, and N. Wayne, ir294), are almosfitirely 
composed of granular carbonate of lime, often passing imperceotibly io hani 
limestone ; and at other times, as imperceptibly into greensand marie, g. at 
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Vicksburg (ir220, 278), Byram Station (1280), Falling Creek (^218, 290), and 
numerous other localities. 

464. As in the case of the cretaceous marls, the green and Hue marls of the 
Tertiary are, as a general thing, richer in potash and poorer in lime, than the 
white marls. The former are therefore to be considered rather more in the 
light of true m'tnureSj the latter, rather as stimulants. None of them, however, 
are entirely void of potash ; the white marls of Kankin and Hinds counties 
average from two-tenths to five-tenths of a per cent, while the greensand marls 
usually range between % and 1% per cent, of the same substance.* (For 
analyses of these marls, see Geological Report, ^[278, 280, 282, *283, 285, 202). 
As for the yellowiKh- white or gray clay marls of Madison and N. Hinds, such a& 
are common on the road from Jackson to Canton (^[281), no complete analyses 
showing their character and quality have as 3*et been made (for partial analyses 
see ir283). There is no doubt, however, that if judiciously selected, they will 
be of great service on the yellow loam lands of the counties mentioned. 

455 III. Clny Marls of the u pper, fresh-ior brackish- ) tea ter Tertiary, or Grand 
Gulf Group (IT 230, ff.) of Soiith Mississippi. They are found interspersed in> 
patches, sometimes of very limited extent, in the beds of gray, green and blue 
clays which occur, alternating with sandstone ledges, ia the whole region S. of 
that which furnishes the mnrls described under No. 2 ; or south of a scolloped 
line extending from Grand Gulf, via Clinton, Brandon and lUleigh to Winches- 
ter, in Wayne county, and thence into Alabama (see map, and ^'i96 to 302). 

The mtenals of this formation appear to be very generally rich both in 
Magnesia and Potash (^231 \ although the eye cannot detect in them any 
grains of greensand. The analyses thus far made (^[296, 300, 302) show from 
one to two per cent of Magnesia, seven-tenths U) one-fourth per cent of Potash ; 
and from 1 ^ to 22 per cent of Carbonate of Lime ; not, however, any large 
amount of Phosphoric and Sulphuric acids. Their most usual character is that 
of heavy, ^^y or bluish clays, which, when rich in lime, contain irregular veins, 
nests or layers of white calcareous concretions, which when wet, are sometimes 
quite soft and friable ; but so far as my observations reach, contain traces only 
of fossils — no distinct shells, as do the marls of the other formations. 

There occur also, in this formation, materials not sufficiently calcareous to 
claim the name of marls proper, yet still likely to prove useful as fertilizers 
when conveniently situated. Concerning these, as well as the localities of 
occurrence of the clay marls mentioned, see Geological Report. ir295, 203. 

456. The deposits of disintegrated shells imbedded in black clay, sometimes 
found on the streams of the Coast (IT 248, 249), have not as yet been satic&cto 
lily examined. Particulars concerning them will be found in the place above* 
referred to, as well as under the head of the Sea- Coast Counties. 

457. IV. Fresh water marls, of more modem age than the Tertiary. 
Among these may be classed the calcareous silt or loam which forms the main 

body of the hills of the Southern River Counties ; and under the latter head will 
be found an analysis, as well as a full discu>asion of the merits of this material. 

Limited- deposits of a character not unlike the above, are sometimes found in 
the sites of lakes in the Mississippi bottom, at described by Prof. Wailes (First 
Beport, p. 231), under the head of '* Lake Marl.'* Being unacquainted with the 
mode and extent of occurrence, as well as with the composition of this material, 
I have nothing to add to what is said in the passage referred to. 

458. Marling. — As to the mode of applying the marls just described, little 
need be added to the general rules already given (see also under the head of 
Agricultural Chemistry, what is said concerning the use of lime, 11368, ff.) 

*lt may be necessary in this connection to call attention to the fact that the 
analyses of New Jersey greensand, which show it to contain ten per cent of 
potash (as is frequently quoted), refer, not to the whole, average ma^s of materi- 
als which is used in practice, but to ihe picked, pure grains of greensand proper 
(g^uconite). 
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Tbey ought to be scattered broadcast, as a gene>xtl improvement of the land, not 
in the drill ; and whenoTM: practicable, thejr ought be to used in conjunction with 
TQgetaUe matter. 

The yery precept of broadcast scattering, necessarily inTolves the condition, 
that the material should be in a certain state of comminution ; not in blocks or 
lumps, such as it may form immediately after digging from the pit. In most 
cases, exposure to a few rains with dry spells intervening, will cause the 
material to crumble sufSciently for all purposes. It is only the white maris of 
the Tertiary, which sometimes resist this treatment, and require to be pounded^ 
which is rarely, however, an operation of any difficulty. Generally, the marl 
may be hauled to the field as it comes from the pit ; being thrown from the 
carts in small piles, it will be in a favorable condition to be acted on by the 
weather, especially in winter ; it may then be scattered, and turned under hj 
the first plowing, in spring. 

459. With most of the bluish marls, this preliminary exposure becomes a 
matter of great importance, and olten of necessity, on account of their fre- 
quently containing small amounts of iron pyrites. This mineral, by the action 
of the atmosphere, is transformed into green vitriol or copperas (11258), and as 
such, would, for the time being, prove highly noxious to plants — causing *' dead 
spots" wherever a crystal or lump of the mineral thus decays. In the presence 
of a plentiful supply of lime (with due access of air), however, the copperas 
would be rapidly transformed into gypsum or plaster, and inert peroxide of iron ; 
thus adding a useful ingredient to the components of the marl. This renders 
the previous exposure or weathering of the marls, doubly important 

460^ As to the quantity of marl to be used, so much depends on circum- 
stances, that it is difficult to give any general rules in regard to it. On heavy 
clay lands, and such as contain a large supply of vegetable matter, " over- 
dressing" will not readily come to pass. Dressings of 300 bushels per acre, of 
marls containing 40 per cent, of carbonate of lime (and proportionally less of 
those containing a higher percentage) are quoted by Mr. Ruffio, in his " E^say 
on Calcareous Manures," as being unobjectionable on soils moderately heavy, 
while on very heavy land, dressings of 500 to G(X) bushels was no overdose. 
Within these limits, a little more or less, the duration of the eflect of marlii^ 
will be approximately proportionate to the qiumtity employed That is to say, 
if the perceptible etfect of a dressing of 3(X) bushels will last fifteen years, that 
of one hundred will last about five. This, of course, is only very approxi- 
mately true ; in the example just quoted, for instance, the effect of the 100 
bushels would not be quite as prominent at any time, as that of the 300, and 
would, therefore, be likely to last longer tn proportum.*— Every individual most 
judge for himself, whether it is more profitaLle for him to apply a heavy dressing 
at once, or lighter dressings in more rapid succession. 

460^ Overdressing wiik Marl. — On sandy lands, poor in vegetable matter, 
overdressing happens more easily, and must be guarded against If at all 
practicable, the marls ought to be composted, or at least applied conjpintly with« 
vegetable matter of some kind ; most conveniently, in many cases, by bnng 
turned under with green crops. 

The effects on a corn crop, of overdressing with calcareous marls, is deraribed 
by Mr. Ruffln to consist in the paling, yellowing and final drying up, of the 
young plant, during the months of May and June ; a phenomenon very similar, 
apparently, to what we see in the '* salty spot8" of Hinds and Eankin counties. 

Stable manure, or decaying vegetable matter, is stated by him to bean 
effectual remedy ; even as, if applied from the outset, it is a certain preventive.* 

*A8 it would not come within the province of the present Beport, to give this 
subject a discussion as special as might be desirable and proper in the Pinal 
Report, I would refer those who intend to practkM marling on a large scaler to 
the work of Mr. Ruffin, above quoted, which contains a vast amount of OfisAll 
practical rules and information on this subject. 
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461. Efftda of Marling on Hetdik — Disinftcting Action, — Orer and aboto 
the fiiTorable effects of liming or marling on the prodactiyeness of soils, another 
important result is often experienced in districts where marling has beea 
practiced on the large scale, "riz : the improvement of the general healt i of the 
region, especiallj where the soils were acid and ill drained. This effect on the 
large scale may be understood in some measure, when we recollect the disiiP' 
fecting and deodorizing powers possessed by burnt lime — ^frequently used for that 
purpose in sewers, cesspools, hospitals, etc. The effect m this respect, of marls, 
or carbonate of lime, is, of course, less energetic than that of burnt lime, but it 
exists none the less, and the general use of our marls for these purposes, would 
not be among the least benefits conferred by them on the population. 

With these materials at hand, there is little excuse for pestiferous privies, and 
offensive offal or manure. If the addition of lime or marl cannot in all cases 
obviate offensive odors, it can at least deprive them of their most noxious 
components ; while in the case of manure piles, the value of the material is 
greatly enhanced by the addition of calcareous materials (see below). 

462. Qypseous Marls. — This class of marls, which contains the suljihate of 
lime instead of the carbonate, or sometimes both, is of frequent occurrence in 
some parts of the southern marl region, and is found, more or less, from the 
northern line of that region to within a few miles of the sea-coast Notwith- 
standing this large range of oc.urrence, however, the amount of available 
gypseous marls found in the State is much smaller than that of the "calcareous" 
class. Not only are its deposits more limited, but the beds frequently consist 
of heavy, gray clays, with only here and there a large lump of gypsum ; so that 
it would be equally impracticable to make use of the gypsum without, as with 
the accompanying matrix of inert clay. Specialities concerning some of these 
marls will be found in the places referred to in 1303^ , as well as in the 
Special Part, under the head of the " Central Prairie Region." 

In general, the same rules which apply to the use of gypsum, as a manure, 
will hold true in the case of gypseous marls ; unless indeed, analysis should 
show them to contain other ingredients which could essentially modify their 
action. 

463. Stable Manure — Composttno. — All the manures heretofore dis- 
cussed, are more or \es» partial in their action ; supplying only one, or a few, of 
the necessary constituents of a good soil, or stimulating it into a temporary 
increase of productiveness. The manure of manures, which by itself alone 
supplies all the ingredients necessary to insure permanent and active fertility, is 
that derived from the excrements, both solid and fluid, of animals, which, in its 
usual mixture with straw or other materiils which may have been used as 
litter, is known as stable^ hamyard, or farmyard manure ; and the same holds 
good, in a still higher degree, of night-soil and the preparations derived from it, 
such Bspoudrette. 

464. The pre-eminence of stable manure in this respect cannot be surprising, 
when we consider its origin, in connection with the principles laid down in the 
preceding pages. The solid excrements carry with them the greater portion of 
the mineral matters contained in the food of the animal ; and such parts of 
these as have been temporarily retained by the animal system, at last pass off 
likewise in the urine, in the regular course of the change of substance, which is 
constantly taking place in the animal economy. All the food consumed hj 
animals, is derived, directly or indirectly, from plants ; in the excrements of 
animals, therefore, we must find the indestructible matter which, having been 
originally derived from the soil, will renew its fertility when returned to it ; 
particularly when connected, as in this case, with abundance of ammoniacal salts 
(formed by the decay of animal matter), and vegetable matter which has passed 
through the body without essential change. The mineral ingredients of stable 
manure, as a general thing, are in an easily soluble, highly available condition, 
and aU the facilities required for their rapid transler to the vegetable oipmism, 
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aieaffoTded by the ftflimoiuftcil salts and the caibonic acid fonned in the decaj^ 
of the animal and Tegetahle matter which this material contains. 

465. Preservation of HtaUe Manure^ — In collecting and preserving stahle 
manure, for agricoltand purposes, it is of the last importance to keep in mind 
the ciicamstances last mentioned* The important mineral ingredients being in 
a soluble condition, it is obvious that the fluid drainings from the stable maj 
contain the most valuable portion of the manure ; and unless proper care be 
taken to prevent their wasting, the effective value of the manure pile will be 
greatly lessened. Again, if we allow the decay of the anima. and vegetable 
("OTganic*') matter to proceed, without taking care to retain the vobtik prtiducts 
of this process (among which, carbonate of ammonia is the most prominentX 
we shall also suffer a serious loss. 

There is a number of ways and means by which the los^s of these ingredients 
can be prevent.Hi, or at least, greatly reduced. In the stable itseir, an abundance 
of litter, and a solid, compact floor, which will not allow water to percolate ; so 
long at least as the manure is not allowed to accumulate too much, but is 
regularly removed, from time to time, to the manure pile. If no good absorbent 
litter can be obtained, the fluid drainings from the stable ought to be so directed 
as to be received by the manure pile. 

466. Litter acts not only as a mechanical absorbent, like a sponge, but in its 
decay it forms humus^ which, as we have seen. Is powerfully retentive both of 
ammonia and of the nutritive mineral ingredients. Its decay, however, is not 
usually as rapid as that of the animal matter, which furnishes the greater portion 
of the ammonia; and hence, unless something moie rapidly active is supplied 
to the manure pile, we run the risk of losing a great portion of the ammonia 
formed. The retention of these volatile ingredients, as well as of those soluble 
in water, is one of the chief objects of composting. By this process, we at the 
fame time, attempt to increase the supply of nutritive ingredients, and to &vor 
decomposition. 

If we recall to mind what has been said above (7 378, 425) concerning the 
retentive power of humus, and of clajs, a number of materials useful for these 
purposes will at once suggest themselves to the thinking agriculturist ; who 
will have to select among such as may be at his command, those most suitable 
to the attainment of his object, always keeping in view the employment of such 
a material as will serve several purposes at one and the same time. 

467. Marsh, swamp, or pond muck, and also decayed wood, are materials 
▼ery commonly accessible in all parts of the State. These supply, not only 
himius, but also valuable mineral ingredients. 

In the regions in which lignite beds prevail (ir252, fi*.), materials useful for 
composting may frequently be found in the dark colored lignitic clays, which 
crumble and pulverize very readily under the influence of the atmosphere ; and 
also, in the lignites themselves. Besides the organic matter, these dajs oflen 
contain notable amounts of potash and other useful substances. In the Pine 
regions of the south, pine-hoUow muck, which is even now used as a manure 
by itself, will be found useful ; and in the same regions, the green and blue clays 
of the upper Tertiary, which are oflen rich in potash, lime and magnesia (1l455), 
can frequently be used to advantage. Each one must judg^ for himself however, 
as to which material suits be^t his particuUur case. It must be recollected, that 
the addition of clays, and the like, materia. ly increases the weight, and, there- 
fore, the expanse of hauling, of stable m inure ; for which reason the excessive 
admixture of any inert clay, merely for the sake of preveutiui? waste trom the 
pile, mast be avoided In t^is respect, mick is much lessobjectionable. 

468. Use of Marls in Composting. — Few substances can be better suited to 
the purposes of composting, than the calcareous, and no less the gypseous marls, 
before described ; and for tuis purpose, the dayey (in contradistinction to the 
sandy) varieties of both ought to be selected by preference. 

The mode of action of gypsum in fixing the ^mmnnW of the atmosphere, has 
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akeady been referred to (ir436) ; and its effects, when used as a composting 
material, are equally favorable. In many cases where the direct application of 
gypsum to land is too expensiTe in proportion to the effects produced, it may be 
made to pay exceedingly well, when used as a composting material — not only 
(not in excessive quantity) with stable manure, but also with cottonseed, that 
peculiarly southern fertilizer. It has been observed by agriculturists, that 
decayed or ** rotted" cottonseed is much inferior in value as a manure, to the 
same material when applied in the fresh state. The odor evolved by cottonseed 
when decaying, leaves little doubt as to the cause of this deterioration : a great 
deal of ammonia escapes into the air, leaving behind only the mineral ingredients 
with some humus. These, in the absence of ammonia, act much more slowly, 
and do not, therefore, produce so obvious an effect upon one and the same crop, 
as the fresh seed would have done while decaying in close contact with the 
living plant By a proper intermixture of the seed with some plaster, when 
piled up for preservation as a manure, the ammonia may be retained, and the 
effective value of the material essentially increased. 

469. With rojipect to the use of lime or its carbonate in composting stable 
manure, it is true that on chemical grounds its use has been discouraged, on 
account of its property of so decomposing the salts of ammonia, as to allow the 
latter substance to escape into the atmosphere. While this is strictly true of an 
excess of lime, which effectually expels all the ammonia not combined with 
humus, later experiments have shown that a certam moderate amount of lime 
added to stable manure, favors the retention of these volatile ingredients, while 
at the same time it ha>tens essentially the decomposition of vegetable matter. 
But in the case of our calcareous marls, the favorable action is exercised not 
only by the marl on the stable manure, but also vice versa, by the decaying 
manure on the alkaline ingrelients of the marl, which are rendered more soluble, 
and, therefore, more rapidly available to plants, by the combined action of 
carbonic acid and ammonia. Thus these fertilizers mutually improve each other, 
and a collateral advantage is gained by the deodorizing effects of the calcareous 
material. The simultaneous addition of vegetable matters already decayed, 
such as swamp or marsh muck, is particularly advantageous in this case, as it 
will more effectually prevent the escape of ammonia ; even if in some parts of 
ibe {Hie so much lime should have been accidently accumulated as to expel the 
«mmoniacal gas. 

470. Suparjphospctte of Lime, wherever it can be had cheaply, is a highly 
trainable addition to the manure pile, being most effectually retentive of ammonia ; 
it may thus be made to subserve another purpose, besides supplying its 
important nutritive ingredients to the soil (ir433). It ought not» however, to be 
used conjointly with lime or ealcareous marls, which would re-<x>nv6rt it into 
%one-ash, from which it was originally manufiictnred. The chief advantage pos- 
sessed by the superphospate over ground bones, is its greater solubility ; which 
is lost when it is brought in contact with lime, either pure or as carbonate. 
There is not, however, any olgection to using it conjointly with gypsum or 
plaster, or marls containing the same. 

471. i^A^.-^ Among the offal frequently available to American agriculturists, 
jind which may be profitably used as an additbn to the manure pile, ashes of 
all kindii, both leached and unleached, occupy a prominent place in point of 
usefu(net«s. In leached ashes, lime, magnesia and phosphoric acid, together with 
a sm-iU amount of potaxh and soda still remaining, are the important ingredients ; 
in the unleached material, a large amount of potash, and some soda, with chlorine 
jind dulphiiric acid, are Huperadded to the above. The ashes of different woods 
are of diiferent value in this respect as well as in regard to soap-manufacture. 
The ash of the Po<it Oak. for in-ttanoe, is very poor in potash, while that of the 
Black Jack Odk is Melected 'or the purpo^^e of soap* making, as is that of the pine 
burrrt. The agricultural value of these ashes is quite as variable. 

472. Fresh and Bottei Manure. — The question is frequently asked, whether 
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fresh or rotted manure be the most efflcsceous, »nd whether it be more profita- 
ble to allow ii to complete its fermeDtation in the pile, or to transfer it to Uie soil 
as rapidly as possible ? 

In this general form the question is unanswerable, inasmoch as according to 
circumstances, either the one or the other alternative may be advisable. 

473. If our arrangements are such as not to permit the escape of any uMfiil 
ingredients (rom the manure pile ; if we prevent the iot<s of either fluid draininga 
or ammoniacal gases, by some of the means Just described ; then, as a general 
thing, it is well to allow the decomposition to advance considerably, since we 
can control the process better in the manure pile than in the field, where drouth, 
excessive wet, or exposure on the surface of the ground, may stop the progress of 
decomposition entirely, thus preventing; the ingredients from becoming rapidly 
available as vegetable nourisbmen . Ihe manure pile ought to be kept moist^ 
but not ezcessuvely wet ; it ought, therefore, if possible, to be sheltered partiallj 
at least, from both the sun and the rain ; and similarly, when manure has once 
been hauled to the field, it ought to be put underground as soon as practicable. 

474. In the fermentation of manure, a great deal both of its weight and bulk is 
lost; it becomes more concentrated as it were, t e., its percentage amount of 
mineral ingredients increases. If, therefore, we were to buy manure, it would 
generally be preferable to buy the rotted rather than the fresh. When we make 
it ourselves, the distance to which it must be hauled often requires to be taken 
into consideration, and we may find it profitable to let decomposition advance 
further than we should otherwise have chosen to do, in order to diminish its 
weight and bulk and the consequent expense of hauling. So also, the kind of 
crop for which it is intended, and the season of the year at which it is to be 
applied, requires consideration. If intended for crops requiring, or able to bear, 
the powerful stimulus of fermenting manure (as for instance, corn or pumpkins) 
the immediate effect will not be as great, if we allow the fermentation to be 
completed ; and the manure should, tiberefore, be used, if possible, in an earlj 
Btage of decomposition. Such manure, however, unless used with great care and 
Judgment, will often *' bum up" cotton, as does cottonseed when applied in lai^ 
quantities, immediately to the roots of the young plant ; which ought, therefore^ 
to receive by preference, such manure in which the violence of fermentation has 
subsided. 

C. METHOD OF CULTURE. 

475. In the preceding pages, the ways and means by which, in particular 
cases, land may be rendered capable ol producing profitable crops, have been 
discussed, with particular reference to the resources of this State. It remains, 
before p ssing to the special description, to say a few words in regard to the 
general plan of culture on which all special operations ought to be based-— 
modified more or less by local circumstances, yet still the same, essentially, all 
the world over. 

4761^ KoBBiNO THE SoiL. — Experience has shown, that we cannot, imder anj 
drcumstanoes, or under any system of rotation whatsoever, continue to i-aise 
useful crops on any land for a length of time, unless we return to it in the shape 
of manure, a part at least of the ingredients which the crops have abstracted 
from it This is a truth so anciently, and apparently so well known, that it would 
seem superfluous to re-iterate it Yet in my travels through the State, I have 
ibund many, and otherwise very intelligent persons, in whom the extraordinary 
fertility of their soil had induced the conviction, that some soils, at least, were 
inexhaustible ; and that by diligent search (usually by moving westward) they 
might find a place on which they and their children might Uve without ever 
troubling themselves about manure. I have met many who, when informed of 
the general object of the Agricultural Survey, expected that such an examination 
of tLeir soils should reveal to them a talisman, or some mystic formula, by which, 



T476*, 477, 478, 479] bxhaushve cultivation. 288 

wiihouitraMet they might regenerate their soil and raise a bale of cotton per 
•er0,aa of old. And when they discovered that instead, it would be neceesary 
to haid to their fields and scatter over them, a marl occurring in a Uufif outside of 
tbeirfonee, or to apply to them manures thus ikr carelei^sly thrown a^ide : would 
torn up their noses in contempt of such old-fiishioned, commonplace advice, and 
perhaps remaHr that whenever their cultivated land gave out there was plenty 
more to be had ; and as for manuring, it uns too troMeaome and would never pay, 
476^ While I am for from attributing sentimenf s like these to the majority, or 
etefi to any lai^e part of the planters of Mississippi, I have not so rarely met 
with opinions like the above, but that I might hope to do some good by assuring 
ttkd tf possible, convincing persons holding them, that to entertain the hope of any 
soil remaining productive forever, or even for any considerable length of time, 
withont manure, is utterly futile ; that we cannot anywhere in physical nature 
produce a useful effect without a corresponding waste of power and material, 
which must at some time be recruited or replaced, ii the effect is to continue ; 
and that, if their land happens to be of such a quality that it can do without 
manure in their lifetime, their children surely will have to resort to that expedient, 
and wiU be taxed the more severely by the task of renovating the soil, the mere 
reeUessly it has been drafted upon by the parents. And be it remembered, that 
the burden thus imposed upon posterity (and not a fiir distant one either) is quite 
out of proportion with the temporary advantage the present generation may 
derive from it ; that in practicing a system of robbing the «n7, we wantonly keep 
tiiem from the enjoyment of what does not afibrd us any corresponding advantage, 
and what wonU have been theirs, had we not shirked the burden, and declined 
hewing our just share of the sentence imposed upon all mankind — that they 
Bha:l eat their bread in the sweat of their face. 

477. Imminence of Ehhaxuiion, — It is not necessary, however, in all, or even 
in the majority of cases, to take this high moral stand-point, respecting the 
neeesttty of economizing the powers of the soil. So far from this, even the 
prewnt generation is rife with complaints about the exhaustion of soils — in a 
legion which, thirty years ago, had but just received the first scratch of <he 
plow-share ! In some parts of the State, the deserted homesteads and fields of 
broom-sedge, lone groves of Peach and China trees by the roadside, amid a 
young srowth of forest treses, might well remind the traveler of the descriptions 

given of the aspect of Europe after the Thirty Years War. And true enough, 
ere,' too, there has been melancholy waste of precious resources ; the soil has 
been effbotually stripped of all that was readily accessible ; its hidden treasures, 
which a little judicious management would readily have coaxed out of it, have 
been aUowed to run to waste. Even now, the rich prairies, the garden^spots of 
Mississippi, are giving out under the operation of the same pernicious system ; 
lafids which, six yeais ago, could not have been bought at thirty dollars per acre, 
are now offered at ten. It is a peculiarity of the calcareous prairie soil, that it 
gives out all at once, with little warning; and whenever it does give out, it is 
among the most difficult to renovate. 

478. I do not mean to say, that the early settlers could or should^ under the 
drcumstances which surrounded t^An, have pursued a different course, and 
eommenced, at once, a regular system of agriculture. But for the roving dispo- 
sition of these hardy pioneers of civilization, who will not stay to take any 
trouble with a " tired " soil, the ** Far West " would still be a wilderness. But 
what was justifiable in them, is no longer so with their successors. Ah mem- 
bers of a christian commonwealth, it is their right to use, but not to abuse, the 
inheritanoe which is theirs, and to hand it down to thebr children as a blessing, 
not as a barren, inert incubus, wherewith to drudge throughlife, as a penalty for 
their fkthers' wastefulness. 

479. JSxhauative Culture .frra^Rma?.— ^Wh?n we see a capitalist expending 
every year, not only the interest on his money, bnt a part of the capital also, we 
can calculate with certainty how long it will be before that man booemesabog* 
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gar ; and all unite in blaming him as foolish and improYident. Kow, the cap« 
ital of the agriculturist is the fertility of bis soil, of which he ought to use the 
interest, but without seriously diminishing the ptincipal The power posseraed 
by the nutritive ingredients of the soil, of assimilating from the atmosphere, 
under the influence of vegetable life, the constituents which form the main bulk 
of agricultural products (361), is like the interest- bearing power, so to speak, of 
invested capital. And the simile holds good even so far that, if we add or 
return to the soif, yearly, what we havedruvm frcm it in the shape ofcrops^ the 
amount of available, interest-bearing capital increases. 

For what we return in manure, is in an available condition; a d besides this, 
the action of the atmosphere continually renders available an additional supply 
from the undecomposed minerals of the soil. Land thus treated, therefore, con* . 
tinually improves by culture, and will always yield full crops. 

Obedience to the maxim just quoted is the conditio sine qua non of sustaining 
the fertility of a soil in the literal sense, i, e , of rendering it equally and evenly 
productive for all time to come. 

480. Captivating too mucJi Lind. — There is another very general rule which 
applies everywhere, and is sinned against, very generally, throughout the West, 
Tiz : that it is more profitable to keep a small tract of land in a high state of 
cultivation and productiveness, even by the aid of artificial manures, than to 
raise indifferent crops on a large area ; even though the aggregate amount of the 
crops should be the same in both cases. 

The truth of this maxim is so easily demonstrated, that the departure from 
it in practice, which is so very common, can be explained only on the basis of 
the difficulties which lie in way of the introduction of any change of habit^ 
however salutary. 

48 L The labor of culture is the same for equal areas of land, whether rwhor 
poor ; and the cost of production ot a bale of cotton on land which produces 
only half a bale per acre, is nearly or quite twice as great as in the case of land 
which produces a bale on the same area ; the profits, of course, being proportion- 
ally diminished. If therefore, we can double the production of **hdf-bale-]and'' 
by the employment of half of the force which was needed to cultivate the 
unimproved land, in the improvement of the soil (by deep plowing prepariog 
and hauling manure, etc.) ; we shall certainly lose nothing, even if we abstract 
from the improvement of the staple, and consequent higher market Talue of the 
piodnct, when raised on a more generous soil In the overwhdming majority of 
oases, however, it will be found in practice that hi leas than one half of the foroe 
of a plantation, will be sufi[icient to bring about, and sustain, the improvement in 
questbn, in the case assumed above; and the same holds true, more or less, in all 
analogous oases ; the result being that in planting lands in a high state of cultiva- 
tion, we can produce more, and a better qucUitjf of crops, than we possibly can by 
^e employment of the same force on poor or mdifferent soils, no matter how large 
their area. The inferiority of the quality of crops raised on piK>r lands, is not 
often taken into consideratx>n, even by those who watch most anxiously the 
smallest fluctuation in the average prices of cotton ; when the same amount of 
anxiety and attention, if bestowed on the cultivation of the staple, might have 
increased its intrinsic value per pound, not by eighths, but by ab many entire cents. 

RETORATION OP EXHAUSTED SOILS : AND MAINTENANCE OP FERTIUTT. 

482. We shall now inquire how far the various methods at present employed 
of improving land, fulfil the conditions previously referred to. 

1. ROTATION OF GBOFS. 

483. What is the rationale of the e£Sca:y of rotation of crops, has been pr»- 
vionsly stated (t393, ff.). One and the same pUnt repeatedly grown on the 
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flame soil, will so diminish the available quantity some ingredients, that for thd 
flame plant there is not, henceforth, an adequate supply of these ; while yet there 
may be enough left of these same ingredients to supply a crop of another plant| 
which requires them in smaller quantities and different proportions. The samo 
may happen with the second crop ; while still, a third one, different in itfl 
nature, may succeed well. Finally the atmospheric influences may, during 
the several years that the soil has been occupied by different crops, have restored 
productiveness for the first crop of the series ; which series may thus be repeated 
many times over. 

484^ But not ad infinitum. The time during which any system of rotation 
can be successful, by itself alone, depends altogether upon the native resources 
of the soil ; the best will at len^h become exhausted. The great advantage otm 
judiciou«) system of rotation, however, consists in this : that while we c(# 
exhaust the soil, we do so to the beat ckduantage, extracting from it all that is 
really nutritive ; whereas, if we exhaust it b/ continual repetition of one txnd 
i?ie same crop, the land becomes sterile while still containing a laige, perhaps 
the greatest part of its nutritive ingredients^ but in proportions unsuitable to 
any useful crop. Rotation may, therefore, double, triple, quintuple the duratum 
of land, as compared with that which uniform cropping allows to it The 
latter method is really, therefore, a wanton spoiling of the soil, and a sin against 
our children, if not ourselves. 

484^ There is still another effect exercised by some crops, such as clovsr 
for instance, viz : that their deep roots draw up, as it were, the nutrive ingredi- 
ents of the suJbso\\, so that when the clover is afterwards turned under by the 
plow, a real addition is made to the fertility of the surface soil. This proceaay 
therefore, is somewhat of the same effect as subsoiling, or turning up the sub- 
soil ; with this difference, however, that the ingredients yielded to the soil by 
the clover are in an av tilable condition, while the subsoil, when turned up itael/f 
requires the action of the atmosphere, or of stimulants, before it will produce, 

485. At the North, where firming rather than p'anting is the system of 
agriculture, a great variety of successive crops is open to the farmer, and rota- 
tion may be made very perfect. In the South, on the contrary, the one great 
object is, or has been, to raise the one staple, Oottoit. Of late years, the dis- 
advantage of importing all our provisions from other States having become toe 
manifest, com has been planted more plentifully. Beyond these, field -peaa^ 
oats and sweet potatoes, with some wheat, completes the list of crops which it 
is usual to plant on the large scale in Mississippi, Nor do we oflen find on the 
large scale any other regular rotation than between corn and cotton ; to which 
wheat and oats nre now coming to be more and more frequently added. 

486. Order of Rotation. — As for the most proper order of succession of these 
iKveral crop^ (1(394), the analyses we possess of the two principal ones are still too 
few and defective to allow of settling the question definitely a priori. It is my 
intention to inve.stigate this point particularly in the course of the Agricultur^ 
Survey ; not only with reference to the {now) principal crops, but also all others 
which are of any serious imp>rtance to Mississippi agriculture, and which have 
not thus far Ixsen satisfactorily investigated. 

487. Rotation in MmareJL Ltnds —It is not, of course, in unmanured lands 
only that rotation is profitable in practice. It helps us, also, to use up, as it 
were, the whole of our manure. It would be a mere matter of accident, if any 
manure we apply should happen to be completely consumed by one crop. The 
qu-'inuty we have applied may not be capable of supplying more than one crop 
cfons and the same kind with its proper food ; but it may be abundantly able 
to Ciinse several other different kinds of crops to thrive, before it is all consumed. 

488. Rotation not Intrinsically Desirable. — Important and beneficial as rotn 
tion is in practice, it is, nevertheless, an unpleasant necessity in % planting 
commonwealth, whose interest it is to produce year aftdr year on the eame latt^ 
A« same stifle products. We ought, therelbie, to me all the meens in est 

R— Id 
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power to obviate its necesutj ; and here again we must worii: by the ral» 
already pointed out : return to the soil every year, what has been tcienfrom it 
ly the crops, 

489. To ascertain this item jpredsdy, we most have analyses as a basis for 
our calculation. But, meanwhile, a great deal may be done by simply taking 
cere not to mihdrcM from the soil, by cropping, anything more than u>hat ir 
9trictly necessary. Let no part of the artp tiuU is not very prqfilahly convertiUe 
into currency, be lost to the land on which it was raised ! 

BYwy plant, generally speaking, is its own best manure; nor will it, whea 
properly applied, serve as prqfilably for any other as for itsd/, •'. &, its own 
i^ecies. 

490. Exhaustion Caused bt Cotton Cboppino. — Cotton as a crop, when 
nothing but the lint is actually exported, is one of the least exhausting cfopa 
known. The amount of mineral ingredients m a four hundred pound bale of 
cotton, is no more than is contained in seven to eight bushels of oorn ; less by 
twenty to twenty-five bushels than it is usual to raise on land which will bring 
a bale of cotton per acre. 

But the matter assumes a different aspect, if we fiul to return to the soil the 
seed and the stalk. In this case^ according to the analyses we possess of tbe8» 
parts of the cotton plant, and their proportion by weight to the lint, the amount 
of mineral ingredients withdrawn Irom the soil, is iuUy twice aa great as that 
which is contained in a ooiresponding crop of com. Twelve hundred and 
•eventy-five pounds of seed cotton (assumed as yielding a four hundred pound 
bale of ginn^ cotton) contain about forty-two pounds of mineral ingretUents; 
of these, four pounds only belong to the lint, and represent, therefore, the neces^ 
Mary exhaustion of the soil, while thirty-eight pounds belong to the seed. A 
crop of thirty-five bushels of com (shelled) contains only twenty-five pounds of 
mineral ingredients, so that in the cottonseed alone, we have mineral ingredMnts 
m^fficieat/or one and a half crops of com, 

491. If, therefore, a soil equally well adapted to corn and cotton, will continue 
to produce remunerative crops of corn for &irty years without rotation or 
manure (as many prairie and bottom lands have been known to do), then its 
productiveness for cotton might reasonably, under the same circumstances, be 
expected to continue for more than a century ; provided always, that the stalk 
and seed be returned to the soil. If, on the contrary, these are allowed to go to 
waste, as is very commonly the case at the present time, the duration of the 
land will be reduced to the same figure, or less, than in the case of com. 

This comparison is not strictly correct, inasmuch as the ingredients withdrawn 
by corn exist in the latter in different proportions from those we find in cotton 
lint If, however, we take into account, beverally, the most important ingredi- 
ents of both, the comparison is thereby only rendered more striking. 

492. Manuring with Cottonseed. — In view of the fiusts just quoted, if it be 
wantonness to exhaust our soil by incessant cotton- cropping, what shall we say 
of allowing to go to waste, annually, hundreds of diousands of bushels of 
coTTONSEKD— that part of the cotton crop which coEtains by far the greater 
portion of all the mineral ingredients withdrawn from the soil ? — It is true that 
in returning the seed, we do not return what the lint has withdrawn ; thus fiir, 
therefore, the replacement is imperfect But we cannot have lint wiiwui seed ; 
if we obtain the seed, the lint is very likely to be there also. Suppose that, in 
planting corn, we were aiming merely at obtaining the slue\s, whereas the 
gtalk and ear were returned to the soil ; is it not palpable that the loss to the 
soil would be quite insignificant as compared with that which it sustains from m 
full crop of ears ? And such, precisely, is the case with cotton. Now, consid- 
ering the small amount of exhaustion which is necessarily consequent upon 
a cotton crop ; is it justifiable that lands like those of Madison and bolmes, and 
the prairies themselves, should already be on the verge of exhaustion ? Is not 
this simple consideration enough to condemn the system of culture which has 
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tuoQAlit about these kmentable oonfleqoenoes, and to cauae its abandonment? 

493. So long as ootton is our staple (and " Cotton is King"), we cannot afford 
to lose a bushel of the seed. Naj more) we cannot properly afford to apply it 
aa a manure, on the large scale, to anything but our cotton crop. If applied to 
•ur com, the interest realised will ultimately fiJl &r short of that whicn would 
have been receired, had it been applied, in a proper manner, to the ootton- field. 

494. Manner of Applying CoUxmseed. — It is commonly stated, that cottonseed 
18 % better manure lor com than for cotton. It is unltkely in the last degree^ 
that ootton should fbrm an exception to a rule so well established for other 
crops ; but it is not at all unlikely that the present manner ofappHying the cotton^ 
seed manure, may be such as to produce the above result The young cotton 
plant is much less hardy than com, and the contact with its roots of hot, fer- 
mentiog cottonseed, seems to act similarly to an overdose of stable manure in 
other cases. On the other hand, it is well known that if the fermentation or 
decay of cottonseed is allowed to progress very far, or to terminate before the 
seed is used as a manure, the energy of its action is very sensibly lessened. 

495. Probably the best means of aroidmg both inconveniences, would be to 
allow the decay of the oottonseed to take place in the soil itself, on the spot 
where it is intended to exercise its action ; introducing it some weeks or even 
months j9rtfinott« to the planting of the cotton, so as to allow the violence of the 
fermentation to subside, while the volatile products of ih% decomposition (which 
ire to a great extent lost when the seed ferments in the pile), are completely 
retained by the soiL Let the seed be scattered in a furrow drawn in the mid- 
dle of the future bed, and then covered over deep enough to prevent its ever 
coming in immediate contact with the rootstock of the young plant. The tap 
root and its fibres will then reach and assimilate the nourishment contained in 
the seed, at the period when the plant is not only able to bear without injury 
the powerful stimulus, but is most particularly in need of it ; while no injury 
•an result to the young seedlings from having *' too much of a good thing*' thrust 
upon them, before they are able to be<»r it Planters who have made use of the 
cottonseed in this, or a similar manner, have borne high testimony to its pecu- 
liarly favorable effect on its parent stock, especially when the same policy is 
regularly continued on the same field. 

496. Eow does Cottonseed Act f — ^If we examine or sift the soil of a field 
where cottonseed has been applied as a manure, perhaps 6 or 8 months before, 
we shall find the miyority of the seeds entire, protected by the hull, with a. 
black, shrunk kernel inside, which still retains the greater portion of the nutri- 
tive mineral ingredients of the seed. The conclusion is inevitable, that tho 
action of cottonseed on any crop, during the first year^ is due chiefly to the 
stimulant action of the carbonic acid and ammonia generated in its fermentation, 
and not to the direct supply of the requisite mineral ingredients. Kow, since 
the ammonia and carbonic acid evolved from decaying oottonseed do not in any 
manner differ from the same substances as derived from other sources, there is 
no reason why in this case, the cottonseed manure should act more favorably 
on its parent crop, than on any other. Being essentially, during the first year, 
a mere stimulant, it will of course act most favorably on such crops as are 
particularly in need of stimulants— of which corn is one, since it will grow on 
a dunghill, which cotton will not But in the second, and succeeding year^ 
when tr.e mineral ingredients of the seed have returned to the soil in an available 
condition, the principle that every plant is its own best manure, will undoubted- 
ly be found justified in all cases. 

It has been with respect to the cottonseed manure question, as with all 
others in practical agriculture ; the unsystematic experiments of one, or of a 
few years, cannot decide them with any d^ree of certainty. It is to the results 
of a settled policy continued for many years, that we must look for the final 
settlement of questions like these ; and unless, in such experiments, we ar» 
guided by tibie prindplea of scientific research, and bring to bear on the subject 
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such lights as science may afiR)rd : generations upon generations may ezperiment, 
as they have done in Europe — under great disadvantnges ; and with no other 
result than the final and disastrous failure of every one of the «iiipirtca/ 83 stems 
successively devised, upon insufficient and partial data. 

497. Feeding Cottonseed. — We cann<»t afibrd to feed cottonseed to our cattle, 
unless we keep them at home and collect the manure, to be scrupulously 
returned to the soil fiom which it is originally derived. For, not only dnet 
the land lose, with the cottonseed, twice tbe amount of mineral ingreditrnta 
which a corresponding crop of com would have withdrawn ; but even in stable 
manure, the dLtf'erences in the composition of the food from it is derived, are 
continued, and hence the manure of corn-fed cattle is best for com ; that of 
those eating cottonseed, for cotton. If we apply them to different purpose!, 
we shall have used them to less advtntige to ourselves. 

498. Cottonseed- Oil Manv/ndure. — We cannot afibrd to sell our cottonf eed, 
for a trifle, to the oil- manufacturer, unless we take back at least the oil-cake^ 
and if possible the hull also. For in a bale of cotton, even the latter, accoiding 
to determinations I have lately made, carries with it twice the amount of 
mineral matter that the lint does ; while in tbe cake we have a highly concen- 
trated cotton-mnnure, containing ^^ptr cent, of the mineral ingredients tequired 
for the growth of cotton, and also in a more favorable condition for use an % 
manure, than is the case with the raw cottonseed. When the latter is n^ed, 
not only does the hull (which is slow of decay) interfere greatly with therction 
of the more powerful, and more rapidly decaying kernel, but the oil contained 
in the latter renders its decay sensibly slower than is the case with the oil-oike 
meal, in which but a small amount remains. Persons who have used the latter, 
compare its action, so fkr as its energy is concerned, to that of guano ; while the 
effect of the cake-meal is much more Usting, and the latter can be obtained at 
one-third of the cost of guano-~about $20 per ton. 

499. Hfyu) can the Manufacture of Cottonseed- Oil he a forded f — Nothing of 
any consequence is lost to the land in the o«7, which is not in the agricultural 
sense at least, the ''iat of the land," as seems to be supposed by many planters ; 
for it contains only a trifling amount of mineral matter ; and a similar amount 
of sawdust would be of equal or better effect than the oil. It seems on the 
contrary, that planters could profitably afford to let the oil-manufacturer have 
their seed gratuitously, on condition that the cake be returned ; inasmuch aa. in 
the latter condition, their cottonseed will not only be more valuable as a manure, 
but also in a more convenient form for feed, if desired as such. The cake may 
be kept, without deterioration, in a dry place, for a great length of time ; and 
as a feed for milch cows it seems to possess the special advantage of imparting 
much less of the peculiar flavor to milk and butter, than is the case when raw 
cottonseed is fed. It would seem as though all these advantages could be 
realized in a manner profitable to all parties, by the establishment of cottonseed- 
oil manufactories in all large cotton-growing neighborhoods, or at least in every 
county ; thus avoiding the expenses of long transportation. 

500 SdHng Manure. — Europein agriculturists consider that any one who 
even sells the manure made on his land, instead of returning it to the soil, is :a8i 
ruining his estate. 

Even thus, cottonseed is the manure which nature furnishes to the cotton 
planter, without the necessity of passing it through the system of a troublesome 
herd of stock, as is the case in Europe. But for the rest, the same principle 
applies to both, and the cotton pi inter ought no more to lose, or sell for a tr fle^ 
his cottonseed, than the European agriculturist should throw away his stable- 
manure. Were the cottonseed -oil manufacture (which has been expanding so 
rapidly of late) to be the means of withdrawing from the cotton-fields their 
legitimate return of the mineral ingredients of the seed, its introducticm mighty 
I think, be justly qualified as an unmitigated calamity to the 8(»uth, and to 
every individual planter. For, the income accruing to the country from thin 
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BMDttfacture, is grossly disproportionate to the iniurj, which the withdravral of 
the life-es<<ence of cotton- planting would inflict upon the prosperity of the whole. 

501. Cottonseed in the Mississippi Bottom. — It is a common practice with 

e inters in the &Iis.si.^ippi bottom, with whom cottonseed is a drug, to haul it 
to the bayous, where a part of it is eaten by their hogs, the rest is carried off 
to the Father of Waters, and by him to the Ocean, the great ultimate receptacle 
of the wasted fertility of the continents, which pours into it from millions of 
lewere in the great cities. All such is lost to mankind, at least until ths bottom 
of the Ocean shall be upheaved and transformed into cultivated fields. — Were 
the planters who adhere to the above practice, aware how dear their cotttmseed* 
fed pork costs them, or will have cost their children, and how hittfirly posterity 
at least will rue the loss of what has been sent to the bottom of the Gulf, ihey 
wouli surely prefer that the wagons which now carry the seed to the bayous, 
•houU be garrisoned by a hand or two, to scatter abroad the seed while passing 
through the field ! For though, of all others, the planter of the Mississippi 
bottom appears to be most firmly convinced of the inexhaustibility of his t-oil ; 
yet, if the present system be continueii, even the present generation will here 
and there awake to the unpleasant fact, that like all other earthly things, the 
fertility even of the Missisdippi bottom is finite. 

It is said that the soils of the Bottom are so thriily "anghow" that an addition- 
al dressing of cottonseed would cause the cotton to run to weed. But while 
this might be a tenable objection against using it in the drill or furrow, it 
oertainly cannot be held against merely scattering it on the surface of the ground 
(several months previous to planting, if necessary), in the proportion in which 
it was taken from it Yet this would fully insure to the soil the ultimata 
advantages of a restitution of its nutritive elements. 

502. Of late, some of the planters of the Bottom, instead of making tho 
flttmmary disposition of their cottonseed, above alluded to, have preferred selling 
it to the cottonseed-oil manufactories. While it may be gravely doubted, that 
the small increase of profits thus accruing to them is in any manner commen- 
■urate with the disadvantage of the undiminished drain on their lands, it is at 
least BO far commendable, as it prevents these valuable materials fnim being lost 
to mankind, and affords the upland planters a convenient opportunity of trans- 
ferring to their lands, a part of the surplus fertility of the Mississippi bottom — 
an exchange of commodities to whi^h they at least ought not to object, and of 
which they should avail themselves freely. 

The cotton stalk and leaf are even now pretty generally returned to the soil. 
Inasmuch as their removal would be more troublesome than the inconven'ence 
they cause in tillage. Be it remembered, that each stalk so retained is the 
equivalent of another prospective stalk ; as each and every seed returned, is 
representative of another prospective seed ; with its necessary appendage, the lint 

Wh%t is true of cotton, its seed and stalk, holds good also, of course, with 
reference to other cropa Of all, whatsoever is not otherwise used, ought to be 
conscientiously returned to the soil ; thus, both the necessity of rotation, and 
the exhaustion of the soil generally, may be reduced to their minimum. 

2. SUBSOIUNG. 

603. This term comprehends two operations essentially different in their 
nature and effects. In one sense, it means merely the breaking up of the 
•nhsoil, without necessarily bringing it to the surface to any great extent ; in 
another, it signifies the turning up, on the surficSt of the subsoil itself, or mixing 
it with the surface soil. It is chiefly in the latter sense that I mean to discuss 
gub4oiling here, for in the former^ it is advisable almi»st every where^hjection- 
able only in a few special cases. For in simply breaking up the harder stratum 
beneath the soil, we secure some of the advantages of deep plowing, whether 
the subsoil be poor or rich. Deepphwinffy like thorough drainage, tetnpert th$ 
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if^'urious eflBcU of exbremea hoBiof wet and dtwdh ; facilitetes tiie penetntbn of 
the soil br the root8» afibrdmg them, «t the same time, a wider range wherein ta 
seek Uieir nourishment. & this general point of Tiew, little more need be 
obserred in re^ud to this operation, than that it shoi^ not be practiced^ 
where there is danger of breaking through the retentire strata into loose sandfly 
which would allow manures to sink (T401). 

But whether or not it may be useful in any particular case to turn tip the 
subsoil, is dependent entirely upon local circumstances, and cannot be decided 
without a close examination, and frequently not without analyses of the soil and 
subsoil. 

60i. When the soil itself is so deep that the plow cannot oonToniently go 
beyond the soil stratum, then in fact, subsoiling means nothing else than deep 
plowing ; while, whenever it goes beyond, turning up the subsoil, it is subsoil- 
ing, properly speaking (T350,ff.). We must recollect in this case, as in thatof man- 
ures proper, that when we mix the subsoil with the soil, two different kinds of 
effects will be produced. In the 6r8t place, the subsoil may act as a mechaniooM 
manure, by improving the physical condition of the soil ; by rendering it lighter, if 
heavy, or heavier, if too light (ir418). The latter case is very common, viz : that l^ 
heavy subsoil clay underlies a very light soil, and that the latter is very much 
improved by intermixture with the former, though it may not be richer in 
nutritive ingredients. — The former case*— a light subsoil underlying a heavj 
soil — ^is much less common, and in this State^ almost entirely confined to bottom, 
pond, and some Marsh soils. 

505. Secondly, the subsoil may act as a chemical manure (f 416), by adding 
to the stock of nutritive ingredienta within reach of the roots of pUnte, when- 
ever it is richer in these than the surface soil ; either naturally, or in conse- 
quence of the exhaustion of the latter by cropping. 

To determine whether in any particulir case, subsoiling may be advisable or 
not, is oftentimes a question very difficult of decision, unless by actual 
experiment, or more briefly, by analysis. Tet even the latter is not always a 
safe guide, unless accompanied by observation on the spot, the of circumstances 
under which the soil and subsoil occur. 

506. THatment of 8ubsoi!ed Lands. — It is essential to recollect, that, bow- 
ever nearly analyses may show the two materials to be alike in tUtimaid 
composition, the subsoil will almost invariably differ from the soil in two 
respects, viz : 1st In containing less vegetable matter than the btter. 2d. In 
eontaining its nutritive ingredients in a less available condition, on account of 
being so little accessible to atmospheric action, and also, to ihat of decaying 
Tegetahle matter (T357, 422). 

It is owing to these causes, that during the first season, subsoiling often seems 
to produce none, or even an un&vorable effect. For so long as the nutritire 
matter contained is in an inactive condition, it follows that for the time 
being, it must exercise the same effect as though we had mixed with the sur&cs 
soil a subsoil of inferior fertility, which would naturally deteriorate it 

The remedy, therefore, is simple enough. After subsoiling, we must try Is 
supply as rapidly as possible the deficiency of vegetable matter, either by plow- 
ing in green crops, or by manuring with muck, saw- dust and the like; and ws 
must, if possible, atifniJate it by the use of lime, plaster of Paris, or ammoni- 
acal manures, as the case ma? require. Moreover, here, as almost everywhere^ 
stable manure is in its right place. But wherever there is no stringent necessity 
for oc 'upying the subsoiled land with heavy crops the first year, it is best to 
allow them a season of rest or fallowing, with light crops, such as wheat or 
rye; after which, the stimulants will be found less necessary. 

607. Whenever no serious change of the physical condition (as to lightness ot 
heaviness) is to be anticipated in consequence of the intermixture of soil and 
subrtoil, the question is reduced simply to the inquiry whether or not the subsoS 
is equally fertile, or moref or leas so, than the soil In this case, analysis wil 
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gi?« a cat^orical answer. If the mibfloil, whik similar in its |>byBical oonditioB 
to the Roil, is similar to it in composition also^ with only the differences produced 
by their relative position (T606) : then subsoiling wiU, in matter of &ct, mean 
little else than deep plowing. If the subsoil is poorer than the Burface soil, then 
it will m&nirestly be inadvisable to d^tUe the latter, as it were, by the admiztnm 
•of inert matter without a corresponding addition of nutritive ingredients. If on 
the other hand, the subsoil is richer in the latter than the sur&oe soil, subsoiling 
IB, ai maoiHestly, indicated as advantageous. 

As instances in which \he physical condition of soils wiU be yery little changed 
by subsoiling, I may mention, most of &e soils of the mam Pontotoc Ridge ; 
the Marshall county Table lands ; and the miyority of the yellow loam lands of 
Yallabosha, Holmes and Madison counties ; also, to a great eztant, the prairieB. 
In these cases, therefore, siiople comparative analyses of the soils and subsoiLi 
will decide as to the usefulness or injuriousness of auhaoiling^ in the sense of 
terming vp the subsoil. 

5u8. When, as in a large number, perhaps the majority of cases, an essential 
Aange in the physical character of the soil may be produced by subBoiling, the 
qiiOKtion whether it be profitable or not, becomes a much more ditbcuU one, and 
cannot be answered in a general manner. For while on the one hand, we may 
derive from it double advantages, if it should happen both to correct the physical 
condition of our soil, and to add to its stock of fertility ; it may, on the other 
hand, utterly and irrecoverably ruin our land, if the change produced witk 
respect to lightnens or heaviness, should happen to iall in the wrong direction. 
In this case, even a greater native fertility of the subt<oil would be of little use; 
"Whenever a soil possesses the pn>per physical constitution, however poor 
naturally, it is susceptible of improvement at least, and thus far valuable. Bol 
if its physical propenies be extremes on either side (whether naturally oria 
consequence of injudiciouH subsoiling), the soil will always be an ont;afe one, no 
snutter how great its stock of nutritive elements, and whether native or super* 
added in the shape of manures. [With reference to this subject, see ir40I te 
408]. 

G()9. Gases in point are far from uncommon in this State, and that witb 
jeforence to both extremes of constitution. Among light soils, which would be 
rendered still lighter, and would, therefore, be injured by subsoiling, I ma;f 
mention, most of the hommock soils of the Sea coast, a Ui^ portion of tbe 
ridge soils of Kemper, Lauderdale and Jasper counties, and a large part of 
bottom soils, e. g.y those of upper and middle Pearl River. Of those which, being 
BuflSctently heavy in themselves, would be rendered excessively so by the 
admixture of their subsoil, the heavy Plat woods soils, and a brge portion of our 
prairie soils (especially those overlying the Tertiary, in South Mississippi), aio 
examples ; also, the bottom soils of the lower Pearl, and lower Pasci^ubi 
Rivers. 

510. Lf'ffht Suh9aiU.^\n some cases, especially of sandy soils, there is, at thneo^ 
Btill another objection, of a serious character, to subsdling. One of the mosl 
important advantages of a good subsoil is that it prevents the " Binking** of 
manure, t. «., of the soluble portion of it, to a depth beyond the reach of tko 
roots of cultivated plants. It does this, not only by virtue of its density, bol 
also, and perhaps chiefly, in consequence of its possessing tbe strong retenttvo 
power vWhich has been discussed before, ir378, ff.) both (or moisture and for tho 
nutritive ingredients of plants. Hence the great importance whkh is juBtljr 
attached to the question, whether or not any tract of land possesses a sufaBoil of 
the proper physical constitution. For even if the surface soil should happen to 
be so light that it would not ordinarily retain a supply of manure moie ttatt 
Bufficient for a single crop, still, if the suhflott be capaUe of retaining it, the land 
is susceptible of permanent improvem«'nt ; because the nutritvve elements thus 
retained are not allowed to pass beyond the reach of the roots of planii.*^8aok 
s tfie ease with a large part of the " Vinj Woods" ragioa of Soath MisBiBiip^ 
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While ilatundly poor in the natritiTe ingredients of vegetables, these lands o(te» 
poflsess an excellent subsoil of yellcfw loam, which renders them capable oC 
unprovement to any extent ; nor can there be any doubt that they will be ao 
improved, so soon as that portion of the State shall have been rendered more 
aooessible to the world's commerce. 

511. A different state of things, however, obtains in another olara of soilo^ 
examples of which have already been mentioned as occurring in many of the 
ridge soils of Kemper, Lauderdale and Jasper, and some of the adjoining 
counties. These soils, while naturally fertile, are so light and porous, that 
even without tillage, the roots of plants would find little difficulty in 
penetrating the subsoil. In examining the latter, we find at a certain depth 
(from 10 to 15 inches) a kind of crust or indurated portion, the pret-ence of 
which explains the fact that soils so extremely sandy in themttelvcs, will resist 
drOuth to a considerable extent, and will also retain msnure. Below this crusty 
however, there is nothing but loose and sterile nand. Now it is evident, that if 
by subsoiiing we break through, and destroy, the subsoil " hardpan*' inquestioi^ 
we shall destroy also, and irrecoverably, the capacity for improvement of the 
land so treated. 

612. Heavy Subsoils. — If extreme lightness and porosity of the subsoil is a 
serious drawback to any |iermanent and reliable improvtment of the soil, more 
can hardly be said in favor of subsoils whosts characler is the extreme opposite, 
Tis : very heavy and clayey. What bait been said (^401 to 403) in regard to 
0oils of this character, applies in a similar manner to subsoils of that clans. 
The great density of the mass refuses to allow of the percolation of the raia 
water, which is, therefore, obliged to take its course along the surface, denuding 
the latter of whatever soil there may lie of a lighter character. Hence the 
harrenness of the surftce in the undulating portions of the Fiat woods Region, 
in which the heavy clay soils previiL The soil, as analysis shows, is not too 
fDor to bear grass, and with some admixture of vegetable matter it might do 
well. But no sooner has a thin layer of such material accumulated, than a 
heaTy rain carries it off into the gullies, leaving the hills bare. Where the- 
heavy Flat woods soil occupies level tracts, each heavy rain floods the country, 
•nd die subsidence of the sheet of water spread on the surface is so slow, that- 
crops are frequently drowned out or perish for want of tillage. — Such are the 
disadvanti^es of a subsoil of this kind in wet seasons ; in times of drouth, they 
•ra scarcely better in their action. 

513. It is true that heavy days are very retentive of water, and we shall 
fwely find one of these heavy under-clays dried out even duiing the dryest 
Mason ; but unfortunately, they retain their moisture with such pertinacity, that 
they will not share it with the surface soil, as good subsoils will do. And as 
ilieir great density forbids that the roots of pliints should penetrate them, their 
moisture thus remains perfectly useless within them. The evil is still aggravatud 
by the circumstance, that they oblige the roots ol plsnts to remain nearer to the^ 
sorfaoe than would be the case in a generous soil, thus leaving them much more 
exposed to the injurious influenoe of atmospheric changes. 

We thus perceive that an improper physical condition of the subsoil may be 
^nite as injuritius to crops as though the i^oil itself was in fault And since it is 
extremely difficult, and often impossible, to remedy the defects of the subsoil^ 
while thtsoil may almost always be improved, the imp(»rtance attached U> 
having " a good foundation" underlying the latter, is luUy justified. The faulU 
ef a heavy subaoil'may be rpmedied to a great extent, by thorough drainage, as 
has been explained above (410) ; but those of li^ht and unretentive ones are 
<»ften very difficult to deal with. 

614. As for the ultimate and permanent advantages to be derived from sub- 
soiling, it will readily be perceived, that at best they are the same as those 
•Itlained by deep plowing in a fertile soil. 

When idter exhausting the surfiMM soil, we throw up a subsoil of equal or 



T516, 516, oil] SUBSOIUNG — LOIS WBBDON SYSTEM. 249 

•aperior fertility, we shall thus have, in matter of fact, a fresh soil. We can 
leadily exhaust this soil in its turn, by the same mode of culture ; and then, if 
our subsoiling has reached as deep an agricultural implements can conveniently 
go on the large scale, we shall have no further remedy but a regular system of 
manuring. Subsoiling, therefore, in connection with fallowing, may serve to 
oorrect the physical condition of our soil, and to increase the duration of natural 
fertility ; but it is not by any means a permanent safeguard against exhaus- 
tion, which will inevitably arrive sooner or later, unless we ros'ore to the soil, 
firom an independent source, the inij^redienta which we have withdrawn. 

515. Tallian, or Lots Weedon System. — It is true that a regular system of 
fubsoiling and fallowing combined, will in many cases sustain the productive- 
ness of soiU without sensible diminution, for a considerable length of time— 
sufficient to convince of its unceasing efficacy, those who imagine that the 
experience of a few years, or even of a decenniiim or two, can decide positively 
as to t e merits of a system of Agriculture. We can readily prove a negative 
in ashtrt tima ; if a thirty years culture without rotation or manure renders 
our Uni incapable o^ producing cotton, the proof that our systt^m is wrong is 
plain enough. But if some of our land remains productive beyond that period, 
it certainly does not prove that the system is correct, and that under it our land 
will last forever. Yet such, precisely, is the logic of some modern agricultural 
writers, on the subject just in hand. The system of deep and/thorough tillage 
snd fallowing, which, a century and a half ago, was devised by Tull, and during 
a considerable period, sustained its reputation as a panacea against the exhaus- 
tion of soils, until time proved its insufficiency, has lately been brought back to 
US in a new guise, and upon the (as is contended) irrefragiJtle proof atforded by 
a success of twelve yeire {!), is proclaimed to us as a full and sufficient remedy 
lor the growing and threatening evil. We are told tliat we must retrace our 
steps, and unlearn what the bitter experience of centuries has taught us — all 
fer the twelve years experiment at Lois Weedon ! It is nothing to the enthu- 
siastic, but short-sighted proselytes of this system, that its temporary results 
are foreseen and well understood in the science of agriculture ; it is nothing to 
them, that the system supposed to be infallible for centuries — thai of cattle* 
vaising for the sake of manure — has at last been found wanting, and has buried 
in its ruins more than one agricultural commonwealth in the old world. And 
not a small amount of so-called, half- understood " science* is brought to bear on 
the subject ; notwithstanding that, in the same breath, science is denounced as 
untrustworthy, and its results, the sum of all experience, declared to be obsolete. 

516. Subsoiling and fallow combined, as in the ** Lois Weedon System,'* will 
help us U/^ehe out a certain percentage of deficiency in the replacement, by 
manure, of the ingredients withdrawn : and it is not unlikely, that with crops 
as slightly exhaustive as cotton, when the seed and stalk are retured (11490, ff.), 
several generations might not feel the want of manure, in soils of good native 
fertility. But if we regard it otherwise than as a safety-valve or regulator, by 
which we may render insensible the accidental variations in the regular compen- 
sation, and to which we miy resort in a ** rainy day ''; if we violently appro- 
priate to ourselves in a short time, all that portion of the fertility of the soil 
which the fallow could develop with useful rapidity : then we shall arrive 
precisely at the point to which the excessive use of lime or guano brings us, 
which '* enriches the father, but impoverishes the son." 

517. Dbai2Taob has already been mentioned as being somewhat analogous in 
its action to subsoiling (IT 409), though it carries with it numerous other 
Advantages. But however valuable as an improvement, and especially as 
protecting the crops against the vicissitudes and accidents of the seasons, it 
cannot, any more than rotation, subsoiling or fallowing, prevent the exhaustion 
•f the soil. It is true that, if we look only to the direct experience on lands 
•rtificially thorough-drained (which has not been very lengthy), numerous 
instances might be quoted in which the good effiacts at first experienced, still 
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remain the same after a series of years. But id this as in many other cases* m 
lew well established negatives as to its power of preventing exhaustion, will 
disarm any number of positives which have not stood the test of time. And 
there are plenty of soite naturally thorough-drained, whose utter exhaustioa 
plainly proves the fact, that for the latter, drainage also is only a palliative, not 
a remedy. 

3. MAKURIKG. 

618. It remains to say a few words in reference to the general policy to be 
pursue 1 in the utilization of the powers of the soil, and their sustentation or 
lestoration hy means of manures. 

The Dung-producing System of Culture. — It has been already stated, thai 
stable manure and night-soil may be considered as univeraal manures^ containing 
all the ingredients required by plants, t>oth directly and indirectly. Experien^so 
had proved this to be the case, long before the causes upon which this universality 
depends, had been recognized ; and hence ^^tj naturally it was thought thai 
the unfailing plan of culture consisted in producing on the iarm an amount of 
stable manure sufficient to allow of dressing with it the land cultivated, 
whenever it should give out ; or else, to sustain evenly its fertility, by dressings 
repeated at regular intervals. 

519. Such, in fact, is the method which, for a considerable period, has been 
dominant on the continent of Europe, and was regarded as perfectly rational, 
long after the gradual failure of crops of every kind had, in thousands of indi- 
vidual cases, practically demonstrated the fallaciousness of the system. Sucb 
instances were ingeniously explained away on special grounds ; and even at the 
present time, when the progress of Agricultural Chemistry has established 
beyond all cavil the true causes of the failure alluded to, the great bulk of the 
agricultural population of Europe still fondly clings to the fallacy which hat 
been handed down to them by their fathers. They raise stock fbr the sake of 
manure, wherewith to fertilize their grain-fields ; a portion of their land being 
always set apart for the sole purpose of raising the necessary feed. 

520. Fallacy of the Dung-producing System. — It is obvious that in Ibis 
procedure, all that is gained is to concentrate on the grain-field a part of tiia 
nutiitive ingredients which have been withdrawn from the dover-fidd and the 
meadow ; these, having been converted into manure in passing through the 
animal system, are thus transferred from one field to the other in a highly 
available condition, accompanied, also, by abundance of ammonia and v^^etabb 
matter. Ultimately, they are converted into marketable grain. Another portion 
of the ingredients abstracted from the feed-fields, remains with the stock, in the 
shape of flesh and bones, and is in part sold as such, partly as milk and 
cheese. 

Now, whether the produce of the feed-fields be sold in its first fbrm, as hay ov 
turnips, or whether it be previously converted into grain and meat : it is plaitt 
that the mineral ingredients contained in these products, ttte finally withdrawvu 
and entirely lost to the soil, while nothing is given in return. Thus the cniMtat 
stock of fertility is continually drafted upon, and will, of course, come to an end 
at last ; as experience has shown. And but for the importation of manures 
from foreign countries, it is difficult to say what would be the present oonditioB 
of a large portion of Central Europe. 

521. in ^is country, wherever the necessity of manure has come to be fd^ 
the first movement has been towards the establishment of a similar system* 
** We must raise more cattle in order to get a supply of manure !" has been tte 
cry, which is now heard even in this State. 

The change which it is thus proposed to effect in our agricultural habitu, is m 
very serious one. The propriety of so far increasing our stock, as to snppl/ 
our own demand for meats, has been much discussed of late, and will hardly w 
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questiooed. But when it oomes to eneumhering oarselT^es with millions of 
bviog dang-maaafactories, the question assumes a vary different aspect. To 
nise the feed and to attend the oattle, will ooaupy nearly, or quite, one half of 
the bboring force of the country; which will, therefore, Ukewisa be occupied in 
Biann%cturing dung, in order that the oth^r half may bo enabled to raise cotton— 

Si>vided« such a thing could be done profitably under such circum'ttances.— 
or oould the meal thus raised STail us anything ; it would be a drug, for whioh 
we oould find no market that would pay us back the c<ist of raising. And orer 
and above all these inconveniences we should only arrive at last at the same 
point which we might have reached by a much less cirouitou.«i route (0. ^., by 
subsoiling and following alone, according to the Tullian, or Lois Weedon system); 
to-wit : otter exhaustion of our soil. 

522. While it is a matter of the laU importance that we should avail ourselves 
to the fullest extent, of such stable manure as a sound policy will enable us to 
obtain as a collateral product : the doctrine of cattle-raini ngfor Qie eake of m%nuro 
is based upon a ftillacy ; and a consistent adherence to it will slowly, but 
inevitably, lead to bankruptcy of any a<^i:ultnral com m on wealth. It is true 
that un ler this system, when combined with deep tilla^ an i a suitable mathod 
of rotation, land will endure longer than under any other w lici does notrtsplaoo 
the nutritive ingredients annually abstracted from the soil It U admirably 
contrived to make the most of the finite stock of fertility whioh the land may 
possess. But in this case, as in miu/ others, the .on^ar we allow ourselves to 
be deceived, the more difficult will it be to repair the d im is^ dono. When al 
iMt our children or grand-children arrive at the " end of the string** ; when our 
lands, incapable of further producing even feed for our cattle, shall do^^gedly 
mfuse to furnish us the every-day necessaries of life, unless in exchinge for a 
oorresponding quantity ol manure ; we shall find ourselves obliged either to 
import the latter, or else, the necessaries of life themselves. Our native stock 
of fertility being exhausted, we shall be entirely dependent upon this supply 
from without, every irregularity or failure of which will be felt as a national 
eidamity. 

Thus, if at the present time, the supply of guano* to Europe were to fail for 
% single season, the consequences would be most dis^&strous to whole countries^ 
whioh are unable to make their lands produce save by the action of that pow« 
erful agent In such a case, the deficiency in South American guano would 
probably have to be supplied in the shape of corn and wheit, from the United 
States. It is not necessary to be an exjpert in National Economy to perceive 
how ruinous must be the consequences of such a state of things. 

523. Thb Lost Fbrtilitt. — It may be asked what has become of the inde* 
stroctible matter which formed the original stock of fertility, now lost by 
mismanagement? The answer will reidily su^^gest itself to every thinking 
man, when he considers what is the ultimate destination of agricultural 
products, viz : to serve as food and raiment to man. Whatsoever we feed to 
our stock, is partly consumed by man as meat, milk, cheese, eggs, etc., partly 
returns to the fields through the manure pile — diminished by the amount 
contained in our food, each time it thus circulates. For, unfortunately, night- 
soil, the most efScacious of manures, is thus far mostly re^rded as a nuis ince^ 
to get rid of which is a problem which has occupied much ingenuity and talent 
Our privies, and lihe sewers of our cities, are undeniably the channels through 
which the fertility of our lands is either drained into the ocean, or else accu« 
mulated in receptacles which, by common consent, are held as being among 



*Guano, on the continent of Europe, is generally combined, or used at tho 
fMMBue time with, other manures, which it renders more effectual, without pro* 
dodng the exhaustive effects whioh are known to follow its exclusiTO use^ ia 
this country. 
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the most unpIeMftnt necenities of our fidlen sUte ; yet thej are, in reslity, so 
many Gauio-isUodai whose benefits we can realize with only a nominal cost of 
transportation. 

524. In the conscientious utilization in agriculture, of human excrements^ 
both fluid and solid, together with boneSt dung and all other otfal, now partly 
used for ihese purposes, we have leyond a doubt, the only universal preirentiTe 
of the exhaustion of culUvated lands. For it is they into which almost all the 
products of our fields are tdtimaidy trannformed, and in them we shall, there- 
ibre^ expect to find all that has been withdrawn from the former. And if 
instead of eatables, we raise cotton, we shall have to import a corresponding 
quantity of provisions ; the^e, when transformed into night-soil, would more 
than replace all the drain on our landi caused by the cotton crops, if properly 
distributed. 

It may be objected, that if we were to husband the material in question, 
as the Chinese have successfully done for ages, we should have to change our 
babit8, and blunt some of our senses, and delicacy, to an alarming extent — For- 
tunately, the science which has annihilated space and compelled lightening to bo 
the me^fsenger of thoughts, does not abandon us in this problem, momentously 
simple as it is. The use of disinfecting agents (many of which themselves 
enhance the value of the material for agricultural purposes), in connection with 
the proper mechanical contrivances, would enable us even at the present moment 
to preserve these valuable fertilizers, without any serious olvnce to our delicacy, 
if we would but introduce, in this respect^ a regular, uniform system ; and if 
we are to judge by analogy, we can scAroely doubt that more perfect contriv- 
ances for the purpose would be fori booming, so soon us the demand for them 
■hoald become general and uigent On the continent of Europe, the agitation 
of this subject has already been attended with the most beneficia. results. 

5*i5. It would be extravagant to expect, that such a system should be univer- 
■ally established in this country, until the necessity shall have been more keenly 
felt But we have this great advantage, that in our agricultural population 
there is less settled prejudice and routine to Le overcome, than in Europe. They 
are eager and willing to accept the teachings of true science, and we may hope 
with some confidence, that by a timely application of these to practice, the iUa 
which now weigh down a huge part of the agricultural population of Europe, 
may be avoided. 

626. But while, in a new country like ours, it may not be practicable to 
establish at once a system of agriculture perfectly rational, we may try U^ 
approach such a system, as nearly as we may under the circumstances. Let u& 
husband the powers of our soils by a proper system of rotation, taking care at 
the (tame time, not to withdraw from our fields more than is necessarily con* 
tained in the marketable portion of our crop. Let us apply to our fields all the 
manure we can conveniently obtain, without waiting for the soil to becomo 
"tired" If we have once thus far exhausted them, we shall be obliged to 
expend at once, in its restoration to fertility, a much greater amount of money 
or lab >r, than that which its sustentation would have cosX u.4, and which, being 
expended at convenient times, when there was little else to do, would scarcely 
have been felt. 

Wherever marls containing the elements of fertility are convenient, let them 
he applied at once, regularly and systematically ; marling every year a certain 
poition, at least, of our lands, so that the whole shall have received a 
drc-tsing in the course of from four to ten years, after the lap<e of which wo 
•hill begin again at the point from which we set out Let us recollect thai 
While in the u-te of stimuknts (lime, gypsum, etc ), in connection with subsoil- 
ing and (allowing, we h ive the means o\ relieving our immediate necessities, wo 
cannot rely on them for the future, and that each application of the former 
•harteoB the duration of fertility, in precisely the proportion in which it 
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increases our crops. A regular and constant succession of good average cropSi 
which enrich slowly but surely, is certainly preferable to a brief period of bril- 
liant crops, followed by exhaustion of the soil. 

And while, in this respect, each one must be left to judge, and act according 
to, the stringency of his own particular case ; yet let him recollect that the time 
will surely come, when he will have to yield obedience to the inexorable law, 
that 770 land can he peimanently fertile^ unless toe restere to it, regularly, tk$ 
mineral ingredients which our craps have withdraunu 
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527^. The name given above for this group of conn ties, must 
not be understood as implying that the whole, or even the greater 
part of the area iDcluded therein, is of a prairie character ; but 
only as inclading all that part of North Mi^^sihsippi in which 
prairies do occur, more or less. It might perhaps have been more 
properly, though less intelligibly to agriculturists, designated as 
the Cretaceous, or North-eastern Lime Kegion, inasmuch as ita 
prominent agricrltural as well as geological icaiores, are dependent 
upon the several calcareous strata of the Cretaceous formation 
(i99. ff.); with the exception of a few townships in E. Tishomingo 
county, where the limestone and sandstone strata of tlie Lower 
Carboniferous formation (TsO, ff.) prevail. 

For a full understanding of the agricultural conditions of this 
region, it will be well for the reader to refer to what has been said 
with reference to the cretaceous formation, in the Geological 
Report, pages 60 to 106. For convenience, however, 1 shall here 
briefly recapitulate the general features. 

527^. The cretaceous formation of Mississippi consists essentidly 
of four different stages or beds, which have a W. or S. W. dip of 
about 25 feet per mile, and possess the following general charac- 
ters. The uppermost of these divisions (Ripley Group, 1128), 
which of course appeara to the westward of the others, consij^ts of 
hard, sandy limestones, with strata of blue shell marl between, 
and generally, one of heavy gray calcareous clay on top : these 
strata, overlaid by a yellow or orange-colored loam, form the 
Pontotoc Ridge. The middle stratum consists of whiteclay marls 
or soft limestones— ** Rotten Limestoke" (Tl 16, ff.), and forms a 
level or gently undulating surface, mostly with heavy, calcareous 
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ioile, partly prairie, partly oak uplands, poor in springs and with 
limy well waters — the Prairie Region proper. The other two 
(BuTAW, and Tombiobbb Sand Oboup, TlOl to 115) consist of 
sands, more or le.'^s clayey and in part (on the territory colored 
dark ^reeii on the map— Tombiflfbee Sand Oroup) limy ; the region 
occupied by ihem is hilly and sandy, and the soil generally inferior; 
springs are abundant and their water mostly freestone. The lands 
on the territory of the Carboniferons formation (which consists of 
hard limestones and sandstones) do not differ essential!}, or at 
least characteristically^ from those of the last mentioned groups, 
saye perhaps in that pebbles are very abundant on the surface ; 
as are also fine, cold, freestone springs. 

1 must observe that unfortunately, at the time of my visit to the 
counties of Tishomingo, Itawamba, Tippah, as well as the greater 
portion of Pontotoc and Monroe, (1856), the special examination 
of the soils was not considered, as it is at present, the paramount 
object of the Survey, and hence, my observations there on this 
point are greatly wanting in completeness, and but few specimens 
of soils from that region are in my possession. The gap will, of 
course, be filled up hereafter, as soon as possible. 

528. TisHoMiNOO AND Itawahba. — ^Thcrc is so great a general 
resemblance in the geological and agricultural features of these 
two counties, that they may as well be considered jointly. In the 
western portion of both, we find gently undulating oak uplands, 
interspersed wiih spots and patches of black ^nA of bald prairie, 
with wide, fertile bottoms ; this region is indicated on the map by 
a yellowish-green tint. Passing eastward from it, we enter a more 
h lly region, with a poor sandy soil, whose prevalent timber is 
Short-leaf Pine. Black Jack and Post Oak, tog- ther with Chestnut ; 
the bottoms being narrow, but feriile. This is the character of 
the 'Tine Hills" of N. E. Mississippi ; whose supply of water is 
generally dependent on, and bears the characte. istics of, the Orange 
Sand formation (175 to 77.) 

Beyond these we find in Tishomingo, on the watersof Big Bear, 
and Mackay's Creek in part, a more gently undulating region with 
a more fertile soil, whoso timber is a rare mixture of trees other- 
wise not often found together on the same soil. 

529. Sandy Uplands op East Tishomingo and East Itawamba. 
— The Tennessee River has little or no bottom on the Mississippi 
sidp, the Pine Uil!s(on which the slaty hydraulic limestone crops out 
— T9i. flf.), coming up pretty close to the bank, which is timbered 
with Walnut and Sycamore — trees not common in the interior iu 
this region. Yellow Creek, which at its heads is remarkable 
for the width of its bottom, possesses but a very narrow onu in the 
lower portion of ifc? course. The hills immediately bordering on 
the bottom, which have gentle slopes, are quite fertile; but as we 
recede from the creek, Pine Hills set in. 

The heads of Tellow Creek generally possess wide and fertile bottomiv 
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timbered with a fine growth of White, Water, Willow and Chestnut White 
Oak, "Poplar," Sweet Gum, Homlteani, and Biich. Large Cypress is foand in 
the lower portion of the course. Tlte ridges intervening between the seveftd 
forks of Yellow Creek, however, are po(»r Pine Hills, cultivated chiefly in the 
minor bottoms and hollows. — The same is true in reference to the lands on 
Indian Creek. In the region around, and 8. and S. W. of Eastport, to the M. 
& C. R. K., the surface of the country is very pebbly, and the hillsides come 
down quite abruptly into the valleys. There are occasionally tracts of good 
loam uplands in this hilly region, but they are generally hmall, and cultivation 
is mainly confined to the bottooLs and their slopes — Pine, Post Oak and Black 
Jack forming the prevalent timber, with which, where the 'and is of better 
quality, the Spanish ("i?e^') and {trve) Bed Oak mingle. 1'he slaty hydraulio 
limestone of this regioT^ (l92) might, when burnt, be profitably used as a 
fertilizer on the loam soils. A gre t deal of good pine timber still exists in tbig 
region ; and plenty of fuel, for the manufacture of hydraulic cement^ could be 
obtained. 

6^0. The lands of the immediate Bear Creek valley are rery 
fine, and produce abundant crops of corn and cotton. Tlie Pine 
Hills themselves, as we approach Bear Creek, hecomc less brnken 
and more fertile ; generally (oHpecially in S. W. Tishomingo) wo 
find on the W. side of the creek a level or gently undulating tract, 
or terrace, eleyated 30 or 40 feet above the water, which often 
comes up to the very banks of the stream ; where there is a steep 
descent. 

The timber, as before stated, is singularly various ; chiefiy Oaks — Spanish 
C'Eed*'), Water, Red, Black, Pest, Black Jack and Chestnut White Onk, Sweet 
Gum, "Poplar," Dogwood, Pine, and occasionally some Red Cedar — all grow 
together harmonk>usly, the soil being quite fertile. 1'he same feature eztendl^ 
more or less, to its tributaries also. On the pebbly ridges, however, Piae, Post 
Oak and Black Jack alone prevail. 

On Cedar Creek (Ala.)> and on the waters of Mackay's Creek, where the hard 
siliceous sandstone of the Carboniferous (IfBS, ff ; 96) prevails, the timber ii 
remarkably sparse and generally small ; and the rocky Pine LI ills are very poor. 

On the main Mackay's Creek, as well as on the heads of Little Brown's Creek, 
we have some gently undulating tracts of loam lands where tb<>> absence or 
scarcity of Pine, and the good size of the Oaks, testifies to the i*iaprovemeni of 
the soil, which nevertheless, on the higher dividing ridges, is of the Pine Hill 
aspect. 

531. For the rest, almost all the territory covered by the deep 

green tint in Tishomingo, emhracing the hrudt* of Yellow Creek, 

the E. heads of the Tupcumbia Rivor, and those of Big Brown's 

Creek down to the line betvvoe*^ townsliips 5 and C, is of the Pine 

Hill ciiaructcr, as ab^ve des(;ribed- with narrow, though fertile 

bottoms, and sandy ri(ige soils which not unfrequenily, however, 

possess a good loam subsoil and arc su ccptible of g^d improve* 

ment. Southward ot the lin»' mentioned. \he higher points of the 

ridges only aro of the Pine Hill clunuctcr, while the plopc.-* (oa 

lower Bi^^ Brown'p, Twenty Mih», Mackay's Creek, etc ), which are 

but gently nndulating, boar a tine growth prevalently of Spanish 

Oak and Hickory, with which the oilier upland Ouks mingle more 

or le.^s. Though not first cla^8 lands, these so. Is, which are 

generally light, are quite productive and well adapted to everf 

improvement (Till ; 140). 
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532. East Itawamba, beyond the wide and fertile bottom of the 
Tombigbee (unfortunately subject to annual ore. flows), is very 
much broken and possesses a sandy, inferior soil, of the Pine Hill 
character, whicii is often remarkable for its deep orange-red tint. 
Occasionally there are tracts possa-^sing a surface covering of 
good loam soil ; and the bottnm, though narrow, as well as the 
slopes tpwards them, have soils of goo>l quality, which are not as 
sandy as might be expected, in consequence of the streams cutting 
their channels, not unfrequently, into the clays ('* soapstones '' j of 
the Eutaw Group (IMH). 

The bottoms of Bull Mountain, Hurricane Greek, etc., are wide, heayilj 
timbdred and verv fertile ; their b>tt »m soiU cont-iia a great deal of bog ore or 
** black gravel " (ir3d7, tf.). Oa th^ dtviling rid^^e. in the fork of the Tombis^bee 
and Bull Mountain, we find quite a fertile red loam, timbered with large Polity 
Spanish (*' BeV'), Scarlet C' Spmteh**), Red, and sometimes Black and White 
OaIc with Hickory and usu-Ulv some sturdy Short-leaf Pine. South of the. 
Boll Mountain, as we appro ich Smith ville, the country becomes level and there 
begins the extensive flit or seconi bottom, which skirts the Tombigbee on the 
east, with a width of from two to six mileii, d>wn to the Alabami line ; while 
in North-east Monroe, we observe the character of the hilly country adjoining 
this flat on the east, to be the same as in East Itawamba. 

&ji'6. East Moselob, and Valley op thb Tombiobbb.— The 

?ortion of Monroe county lying between the flat or hommock of the 
*ombigbec, and Sipsie and Buttahatchie Creeks, is generally hilly 
and broken (as ftidicated on the profile, Fig. 2, PI. I.), and its 
northern portion, as has been stated, differs little from the Pine 
Hills region of East Itawumba; the creek bottoms, though fertile, 
are narrow, and it is but occasionally that in the uplands, small 
tracts of good loam soil are found. 

The land gradually improve.'^, however, as we advance southward, Pine 
beooaies less frequent, and the ridges broader. Eistward of Athens, the maiQ 
dividing ridge between the waters of the Tombigbee and Buttahatchie, is a 
kind of plateau or table land, posne^sing a fine mellow soil resembling in aspect 
the yellow loam land of the Pontotoc Ridge (see below, 7562), and forming 
aome considerable bodies of good farming land, which is alrrady well settled. 
The loam stratum is not very thick, however, and being underlaid by loosa 
sands, it "caves" and washes away b-idly on the hillsides (on which eztePsivB 
gullies are often formed), though otherwise po«essing, to a considerable extent^ 
the advantage of being un lenlratneJ by the pervious stnds. On the slopes or 
nther, the spurs of the m lin rid^, hiwever, the Pme Hill character is pre^Ueuti 
and rocky knolls not unVequently appaar perched on the ridges (^ 11, 12). 

534. With the extreme south-e ist portion of Monroe, an 1 n »rth-east Lo wndes^ 
I am thus far nnacquainteJ. Ttio bottoms of the Sipsie and Buttahatchie are 
wide, heavily timbered, an I pas.s<fH4 a rather li'^ht, fertile soil, bearing chiefly 
Beech, ** Poplar," Sweet Gum. Black Gum. Shell-bark and other Hickories. 
The slopes towards the.<«e bo tomn ard mostly gravelly (if IS), and springs with 
freestone water are generally abunJAnt. 

5h5. The hoiiim;>ok Wiiicn, Swuth of the Itawamba line, skirts 
the Tombigbee on the qjl^I (while on the west side it is usually 
bordered by high hilU or liluff), generally p>s-<o<i-es a rather light 
soil, underlaid by a pulo yellow loam sub-ioi!, which i^ mmuo- 
what heavier, but commoaly at the depth of a few feet, isundSrlaid 
R— 17 
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by yellow sand or gravel ; the latter being always reached at a 
depth of fifteen to twenty feet, at which a good supply o< freer«tone 
water (generally bronght up by sweeps), is obtained. The surface 
of this honimock, which slopes oflF gradaally into the bottom proper, 
is almost perfectly level to the eye ; here and there, however, 
limited ridges composed of gravel, pebbles, or ** Orange Sand," 
atand out in the plain like islands — prominent instances of which 
may be observed on the road from Aberdeen to Golnmbus on the 
east side of the river ; while small patches of the same kind are 
found more or less all over the region (-^42). 

The soil is generally fertile, and well suited to both cotton and com ; in aom^* 
points where (as near Ck>lumbn8) it is very sandy and gravelly, it will at least • 
bring fine sweet potatoes. It may, as a general thing, be eonsidered as being 
naturaily underdrained ; though in some localities the loam stratum is too> 
thick to al ow the water to snbside readily into the underlying sand- and graveL 
The timber is various; tfarougboat, ^e Bottom Pine (P. taeda)md Dogwood 
are very prominent ; near Sraithville, these are accompanied by Blaok Jade, 
Post, Spanish (' Hed") and Scarlet (*' Spanish") Oak ; lower down, as between 
Athens and Aberdeen, the Cbesnut "White Oak, Sweet Gum, Black Gum, and 
(upland) Hickories prevail largely. As we approach the river, the timber 
sradually assumes somewhat more of the bottom charaater, and Oypretu, Tupeto, 
Uadcberry, SheU-bark Hickory, Ash, etc.« appear. — The region is, thus far, not 
nearly as much settled as its fertility and easy cultivatioa would seem to war- 
nni, in oonsequenoe^ it is said, of the prevalence of fevers — which will, no doubt». 
disappear in due course of time, as has been the case elsewhem. 

536. In Lowndes county, where the wide bottoms of the Buttahatcbie and 
liOozapaliU join the Tombigbee flat, it occupies a very large area on the east sidfr 
of the river. On the west (or right) side of the river, however, this soil occurs 
but sparingly— only where liurge and sudden bends occur. As a general thing; 
the Tombigbee is skirted on the west side, either on, or at no great distance from, 
the bank, by high, sandy hills, whose lower portion consists of the greenish mica- 
ceous sand of the TomlNgbee Sand Group (flOd), while the upper consists of 
Orange Sand or, in a tew instances, of the Hotten Limestone of the prairiea 
(f i06). Usually there intervenes between the latter and the river, a tract of higk 
and hilly sandy land, some miles in width, which in some regions (Aberdeen) 
possesses a ferule loam soil, in others (between Aberdeen and Oolumbus) consists 
of Black Jack and Post Oak ridges, from which there is a gradual transition, 
Ihroiigh yellow loam uplands, to the prairies proper. 

637. The west side of the Tombigbee in South Itawamba is generally occupied 
by Pine Hills or Post Oak ridges, for several miles from the river ; beyond, the 
country gradually assumes the character of the lands on lower Big Brown's 
Greek (see above, 1[531) and then passes into the " White Lime Country." Tbo 
8ame transition occurs in north-east Itawamba — the agricultural features beings 
as will be perceived, pretty correctly indicated by the lines of the geological 
formations. As regajrds the occurrence and use of natural fertilizers in the 
regions juiit described, the reader is referred to the Geological Beport (HHO, AT.) 
and General Part of the Agriculiural Report (^450). 

obb. * Whitis Lime Country" of Tishomingo and Itawamba. 
This region, indicated on the map (like the Prairie region proper) 
by a yellowisii-grcpn tint, and underlaid by the Uotten Limestone 
or its equivalents (IF I h>, ff), comprises the besi lands of hoth couq- 
ties, and is characierised by a gently undulating surface, and soils 
prevalently heavy (and to a great eztent calcareou£>), Ironi which 
the Pine is absent (except sometimes near its borders, on higher 



T539, 540] THE " WHITE LIMB COUNTRY'^ 259 

sandy ridges), while OakR, and prominently amone these the Post, 
Bed C' Black'') and Black Spanish {'' Red") and Black Jack Oak, 
form the timbers of the yellow loam uplands, mixed, most usaalty, 
with some Hickory, wherever the iimy strata are not very near to 
the surface. Where these are so near as to influence the soil 
directly, we have either black (or sometimes *'bald"-) prairie soils, 
or their intermixture with the loam soil — " Mahogany soils^ — or, 
at times, a very stiff, pale greenish-yellow clay soil, constituting 
the "Beeswax Sommocks," which are timbered exclusively with 
middle sized Black Jack — ^representing, apparently, the "Hog- 
wallow" soils of the Central Prairie Region (1746). 

•'>3 ^ As for the black prairie soil, it rai*ely occurs in tracts of 
any great extent within the two counties before us, north of Old 
Town Greek ; except in some bottoms, where the Rotten Limestone 
is only a few feet underground. Otherwise, it usually appears in 
patches of a few acres on the hillsidest (as also does the ^'Bald- 
prairie soil"), the tops or plateaux being occupied by yellow loam, 
and the soils of the minor valleys and hollows formed by a mixture 
of the two. 

Hence, wherever the surfiuM is somewhat undulating, a very great variety ot 
soils is often produced within very narrow limits. The Uoney Locust, Wild PkMn 
and Crab Apple, generally mark the spots where, in the nplimds, the soil is either 
of the black or bald prairie character ; while in the bottoms, in addition to these, 
the Sycamore, Mulberry, Black Walnut, Ash and '* Poplar," and hereuad there a 
Cottonwood, are seen ; the Chesnut White, or Basket Oak, is also common. Thfr 
great abundance of Red Bud and Pawpaw in the bottoms, and the beautiful, tali 
green columns formed by the American Ivy,* not only on living trees, but no 
less on the blackened stumps in the fields, which elsewhere mar the Undscape, 
also strike the traveler when approaching this region fh>m the Pine Hills of ^e 
Hatchie or Tusicumbia. Next to this, he will beoorae acquainted with the fiust 
that spnngs are almost entirely wanting in this regwn, and that therefore the- 
creeks are without flawing water durini^ the greater portion of the year (unless- 
heading beyond, in the Pine Hills); and that commonly, either ristems, or deep 
bored wells with limy water, supply the place of the natural sources (125, 157)^ 

540. At Farmington, and north and north-west of the same, we- 
have an almost level tract of very fertile lands, whose soil is of tho 
yellow loam character, easily tilled, and timbered chiefly with large, 
stout Post Oaks, whose trunks, as on the prairies, almost invariar 
bly curve to one side; with it occur similarly stout and well- 
conditioned Black and Spanish ("R^d'') Oaks. The soil is deep^ 
and would no doubt be greatly benefitted by the clay ni»rls (TTlli" ;. 
141) which in this region, are generally twenty to twenty-five feet 
underground in the uplands, but may probably be had access to 

*lt is a great pity that this beautiful creeper (Ampdopsis hederacea)^ from a 
very superficial resemblance to the Poison Ivy (Ithus toxicodendron), should be so 
little appreciated (not to say shunned) as an ornamental vine in its native land. 
In Europe it is highly esteemed, and almost ttiroughout Germany the railroad 
depots have been beautified by arbors and trellises c »vered-with this plant it 
can never be mistaken for the Poi^-on Ojik or ivy, when it is simply recollected 
that the latter always han only turbb leaves or leaflets on each leaf-stalk, whil» 
the Virginia Creeper, which is perfectly innocuous, has five of these. 
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more easily in the bottoms, in which the soil sometimes assumes a 
prairie character. Black and bald prairie are snid ta set is 
shortly after crossing the Tennessee line, north of this region. At 
Corinth ihe heavy clay marls, as may be observed in the Railroad 
cuts, are much nearer the surface, and the noil is correspondingly 
heavier. The country bctwef^n Corinth and Chawalla is more 
undu ating than the lands near Farmington, hnd although prodoo- 
tive, its soil is not equal, on the whole, to that of the latter, itv 
growtti of timber being also inferior, and on the ridges, disposed 
to be scrubby. The Tuscumbia bottom is wide and fertile, bat 
ovorflowpi 

541. South of the Tuscumbia, in the fertile regions about Kossuth 
4ind Danville, we have frequent alternations of the yellow loam soil 
on the uplands, with spots of prairie on the hillsides and in the 
bottoms. 

Here, as elsewhere, the waBhingjs from the loam and sand hills oflen greaUjr 
improve the heavy prairie soil, rendering it safer, and forming the thrifty 
*' m ihoganj " soils. W here the loam stratum is safficiently thick, so as to allow 
of this Wrtshing wit)iout penetrating the loam into the Orange Sand, advantagt 
m ly he taken of this circumstance, since the loam appears to be equally rich la 
its whole mass, and a new soil is readily formed on the washed surfaces; bat 
ihe washes must not be allowed to penetrate into the reddish hard-p-in under- 
lying the loam, which cannot serve as a soil. Id general, whererer an intermix- 
ture of the two soils can be conveniently effected, it ought to be done. Thm 
marls of the region (such as that on the Parm8e:hee (irll8), and at other poinii 
on the creeks) will undoubtedly be of great service on the yellow loam Hplandi^ 
in which deep tillage is found to be highly effectual. 

54-2. In TT. I and 2, R. 6 K., pine ridges divide the waters of 
the Hatchie and Tuscumbia, the line given on the map running verr 
nearly on their eastern slope, c. g , near Bone Yard* In the 8. Vy. 
part of T. B, and W. half ot T. 4, however, gently undulating oak 
«phinds form a dividing plateau, whose timber — Post, Black Jack 
and Spanish (''jRed") Oaks, with Hickory— seems to indicate* 
fair soil, although thus far it is but thinly settled — perhaps oo 
account of the scarcity of water, which can, however, be remedied 
bv bored wells. 

Further east, near, and south of Riensi, tiie country is essentially the same a* 
near Danville, and as described in the general remarks on the region (11538)-^ 
the black prairie soil, m well as the bald prairies, being on the whole motv 
^]tt9nt neir the eas^tem than the western border of the bdlt; and the wnt 
features continue, with little variation, to Old Town Creek, in Pontotoc and 
Itawamhi, so th it to describe every portion of this tract would involve contin- 
uU rjpititton. The conntry around Kichmon 1 and Blllistown is a copy of that 
n3ir Kien^i, on!y thit in g^ner^l, as we alvmsa saathivarJ. thj prairie soif 
appears more frejuantly, anl in lai*ger pitche'i, until, after cro^^nin^ O.d Towo 
Creek in Pontotoc, we find in the "Chicka-iiw Old Fields" (l[V^i) the begs- 
ning of t^>e jiraries proper, which set in inUirce on the Chiviapa, TallabiitelA 
and Luckatuliby, in the south-east corner of Pontotoc county . 

5W. On the eastern border of the prairie or ** White Lim^ Country" belt (as 
near Cdrn»Ilviile, Uichraom^ eta), we generally notice rather a graduHl transiti^a 
of ihe gently undulating', yellow loam uplands, into the nandy (ioiJsor Pine Uill» 
hitocd doi jribji; aai wade in Nonh-ejidt Tippjih we mjet pretty sadJjnl/ lti» 
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Hatohie Hills, in South-east Tippih, and Pontotos, we mostly find the fertile 
hilly koUaai his^ly colorai siiUof thd Poatotoo Rid;3, distinctly mvktng 
the western oucline of the "pmtrie country.^' In South- we^t [tawimbo, eist of 
Old Town Crejk, the creek bottoms are remxrkablv' wide, not of a pr^rie char-- 
«0ter, but timb3re I tor^aly with Willow anl Water Oik, anl po^ineHiin); a 
fertile, easily tilled soil. We here find also at the western border of the sandy 
f^on (e. g., near Borlanl, P. 0.), ft belt of " baejwaz hommock;)" (closely 
nsembling those of the eastern portion of the Pontotoc Ridge opposite) whose 
•oil is formed from a very clayey rariety of the Rotten Limsstone, which oilen 
crops out ou the hillsides. S.>uthwari of this point, however, the '* beeswax 
hommock" soil is not often seen, and the soils of the prairie region usually 
become lighter, as we approach the eastern border. 

644. ThbPrvibie Resgio.v Proper. — The surface configiiratioD 
and general features of this territory have of necodsity bcea dis- 
carded, to a great extent, in the Geological Report, under the head 
of the Rotten Limetjtone Group (Tlitf, fiF.), to which place I 
refer the reader for the cliicf poinCd, while giving more apjcially, 
in this place, such observations as the limitel exiiminaiion which 
its :«oiU have thus far received, has enabled me to make. 

The prairies proper — level, or very gently undulating tracts, 
poisessini^ a deep black, heavy soil, on which timber is wevy much 
scattered or altogether wanting — form, as has been stated, belL<«, or 
series of disconnected patches, having on the whole, a north and 
south course; and are interspersed with tracts of a mora rolling 
surface, mostly with a shallow, pale, light soil, timbered with tlie 
common upland Oaks — Spanish (''/Zed'Ot Post, Black Jack, and 
sometimes Red and Black (** Black') and Scirlet ('* Spanish ") Uak — 
which, though usually perhaps of average fertility, is sometimes 
absolutely poor, as may be gathered from the scrubby, stunted 
growth it then bears ; the productiveness varying, it appears, very 
nearly in proportion to the approach of the Rotten Lims3st«me to 
the surface. Here, we find not nntrequently, where these uplands 
slope ofT toward the creek bottoms, *' homm^ck" lands, increising 
in fertility as we descend, and in the bottoms themselves (where 
the white rock is only a few feet underground), passing into black 

Erairie soil, differing little from that on the ridges ; though, per- 
aps, in general it is somewhat lighter, and richer in vegetable 
matter. 

515. The character of the soil of the cretaceous prairies has been repeatedlr 
seferred to ( 1 16 ; 336, ff.; Qan. Agr. Rept ). It is a very heavy cU ; soil, of a dark 
linr, and posaessin;; a pale, dirty greenish-yellow subsoil, of equal or greater 
iMaviness, underlaid, at a depth of three to ten feet Con the prairies of iioiiroo 
and Gaickasaw') by the Rotten Limestone. The soil is somitimes without 
timber of any kind, but usually bears clumps at lea^t, of Crab Apple, Wild 
Plum, Koney Locust, ani Persimonon. These mostly occur even on the ** bald 
lirairiea," where the rock is so cbae to the surface that its aimixture to the 
soil is evident to the eye ; while whenever the soil and subsoil are of greater 
Ihicknes.'), isolated Black Jacks and Pjst Oiks, of a stout growth and peculiar 
iirui (the Black Jack4 with a round, dose top ; the Post Ojk^ with a stouts 
npiily tiparin^ trunk and very djnse, rounded top), aUi occur. On the regu- 
lar "black priu*ie," the color of th3 soil ezhib;ti little change for twelve to 
^Shteea inches ; and sometimaa an admixture of vegetable matter is perceptible 
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^▼eQ to the depth of three feet — which in the bottom prairie soils, is quite usual. 
Lower down we find the stratam of a uaiform tint (see above), down to the 
sarface of the Rotten Limestone. 

5 6. Toward:) the edges of the black prairie, the black soil 
becomes shallower, the pale, greenish subsoil approaches tho surface, 
«nd finally reaching it forms the *' Black Jack prairie/' whicli 
generally skirts the prairie proper, and possesses a soil resembling; 
that of the " beeswax hommo'cks " further nor^h. By degrees this 
eoil passes ov^er into the lighter soils of the oak uplands. 

I hare not yet anUyzei the soil of the Bl%ck Jack prairie ; it is eyideQtly« 
ho waver, of the sama ori^n as tha prairie soil anl subsoil proper, and prob&bly 
differs from the latter essentially in the smUler pr>portionsof the Rotten Lioae- 
stone which it coataios—the rock beias; too far under^roaai to have oootribatei 
essentially towards its formUion. It is tharefore, highly probable, that if this 
defect were remaliad by mirln; it with the rock, or the lime made therefrom, 
and a proper am )unt of vei^etable matter introduced, the yellow clay soil of the 
Black Jack prairies coald bs made to resemble very closely, in its propertns^ 
the true black prairie soil. 

647. As regards the composition of the latter, I have to regret baring been 
unable to complete the analysis, already begun, of a specimen from the prairie 
belt of Monroe oounty. I shall give, however, such determinUbns as have been 
made, together with the complete analysis of its tini^-subsoil. 

No. 172. HoNROB Pbairib Soil. — ^From the prairie on the Pikeville and 
Aberdeen road, 8. 20, T. 14, R. 6 £. 

Depth : Eight inches. 

Vegetation : Large, sturdy Post Oak and Black Jack, scattered. 

Color, dark gray when dry, bliok when wet The soil, in washing witb 
warm water, yielded 2.1 per cent of smooth, round concretions of [ron Ore« 
from the size of buckshot down to that -of a Poppy-seed (11336), together wiUi 
a little sharp, white sand. 

Saturated with moisture at 67. 1 deg. Fahr., it lost 10.535 per cent of whter 
at 400 deg. Fahr. 

The soil thus dried lost, br tuition. Organic Matter ani Water 6 091 percent. 

648. The immediate aidnoU at this point, though also sampled, has not as jet 
feoeived any examination, the object of the following analysis being to ascertain 
the agricultural value of the average mass of the whole stratum. 

No. 173. MoNBOB Pbairib Unobb-Sobsoil. — Locality : Same as the pie- 
eedinff. 

Dq>{h at which taken : Three feet. Color, a dirty greenish-yellow. Forms 
an exceedingly tough paste when wet, but like the surfiuse soil, crumbles in 
drying. 

The same kind and quantity of iron ore concretions as in the preceding, were 
washed out of this subsoil. S\turated with moisture at 67.1 deg. Fahr., it lost 
12.821 per cent of water at 400 deg. Fahr., dried at which temperatnrs it 
consisted of: 



'^549, 550] MONROE PRAIRIE SOIL. 268 

Insoluble Matter 71.539 

Potash 0542 

Soda 0.230 

Lime • 1 075 

liagnesU 0.771 

Brown Oxide of Slanganese 046 

Peroxide of Iron • • • 5.419 

Alumina • 13 153 

Phosphoric Acid 0.051 

Sulphuric Acid ••••••••••••••••••••••• 0.086 

Organic Matter and Water ^ 6.992 

99.945 

This underelay is undoubtedly poorer in the nntritire ingredients of plants^ 

Huok the higher portions of the stratum, in which they have aocumutated from 

the vegetation of many years, being, at the same time, tenaciously retained bjr 

the heavy surface soil. The latter probably approachoii nearer, in composition^ 

to the soil of the tertiiry prairie (ir744). The composition of the above subsoil 

is still, however, that of a good average soil, and sui^sts at once the importance 

^of affording the roots of plants as much opportunity as possible to penetrate 

de^ly into the soil ; the more so as the large amount of alumina which in this 

instance passed into solution (comoare in this respect the analysis of the equalljr 

•clayey Heavy Fiatwoods Soil, If 571) seems to indicate that the ingredients con* 

tained are, through the action of the lime in the mass (ir437, 445), to a great 

extent in an available condition. 

54^. While it would be premature to attempt to discass more 
specially the relatione of the soil and subsoil of the prairies, until 
further analyses shall have been m.-tde, the data already obtained 
are sufficient to give some important hints concerning the cultiva* 
tion ot the prairie soils of the region before us. They are almost 
throughout very heavy soils, and what ha<4 been said in geeeral 
regarding these (402*, flf.), applies pre-enoinently to the prairies of 
N. E. Mississippi. Unlike the heavy Fiatwoods soil, however, the 
prairie soil and subsoil, when they dry after a thorough wetting, 
crumble into small fragments, so that, on a sunny day, one onac- 
quainted with the nature of the soil might suppose that the croinbly 
or powdery soil beforo him was of quite a light character. The 
cause of this property seems, to some extent, to lie in the i^me 
contained in the soil, for it is obt^erved to exist in most of 
the calcareous clays of the State (1208 ; 181), and causes the 
formation, by the roadsides in the prairies, of deep washes, which 
otherwise one is accustomed to see only in sandy soils. 

550. Like most heavy soils in their natural condition, those of the prairies am 
now considered unsafe; t. a, crops suffer very severely by every extreme of wet 
or dry, and it is difficult to obtain a " stan *\ if the season is at all extreme. The 
peculiarity above mentioned viz : that of crumbling readily whenever a cht^nga 
from wet to dry occurs, is pre-eminently iavorable to the correction of the prtiria 
soils in this respect ; for it is evident that proper drainage is all that is required 
to render the soil safe ageanst the ordinary vietusitudes of the seasons. The 
advantages derived from the underdrainage of clay soils (T^^t ^^0) will be 
-«omparalively of easy attainment in the prairies. So«ooa as, by this improve- 
ment^ we eoaible the roots of our crops to penetrate to where the prairie crawfidi 
keeps up an unfiuling supply of water during the dzyest aaaaons, we shall not 
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b&ve much ratson to fear the latter ; while it will enable as to plow at the proper 
time, without fear of working the soil into br'ck-hats. For there are few soils 
more severely injured by wet plowing, and abio, be it remembered, by the tmnip' 
Ung of cattle, than are those of the prairies. As rofoards the latter, there are 
lew cases probably in which the feed obtained and the dung dntpped by the 
cattle, can oomp<>n8ato for the ii^ury done to the soil by turning in stock, 
especially during a wet spell. 

651. Drainage^ therefore, will undoubtedly serve to correct 
essentially the physical properties of the prairie soil, while at the 
same time, it will afford the crop an opportunity of seeking its 
nourishment within a wider range, in the fertile subsoil ; thus 
restoring to fertility, for the time being, those soils which, after a 
series of years' severe cropping, have "now given out. Deep 
plowing will, of course, itself be a consideral»le step towards the 
attainment of the same bene(it^>, and is to be greatly recommended 
throQghout the prairies. The use of the Rotten Limestone as a 
marl (Y 1*4 '2), especially in connection with green crops, will also 
benefit essentially the exhausted soils. Yet it must be recollected, 
that all thef^e means combined are no talisman against ultimate 
exhaustion, if the fundamental maxim of the maintenance of fertility 
(488, ff.) be violated ; and that the pra'ries as welt as the Missis- 
sippi Bottom will give out, if their soil is continually drafted upon 
without return. 

652. Bald Prairies. — A large supply of vegetable matter seems to 
have proved the best remedy against the diseases which crops 
grown on this soil arc subject Co ; they may be connidered, in fuel, as 
soils having received an overdre^tsing of marl (ir460). Wherever 
prai*ticable, the intermixture of the bald-praiiie soil with those of 
the yellow loam character, ought to be favored. 

658. Prnirif Uplands of K*fmper and Jfoxubee. — In N. E. Kemper 
and the adjoining portion-s of Noxubee, there it* within the prairie 
region a great variety of soils. The prairio soil proper occurs 
only in patches, on hMlsides or in depres&iions, where the limestone 
approaches the surface, and not unfrequently forms small bald 
prairies also — very similarly as in Tishomingo i^-m). The black 
prairie soil here, however, contains a good deal of coarse sand, 
and differs from most of those further N., in that it frequently rusts 
cotton very badly, while producing splendid crops of corn and 
wheat. In point of vegetation, these prairie pa tchei^ resemble the 
** Chickasaw Old Fields" of Pontotoc (1121); the limestone, 
"however, is not generally so near to the surface. 

Oq the higher ridges there often prevails a very heavy, durV orange colored 
soil, preserving very nearly the same appearance for 2 to 6 feet, where it is 
Qoderlaid by the R itten Limestone. Its natural timber is short, sturdy Post 
Oak and Blick Jack. Gjv. J. J. Petta^, on whose plantation, among others, 
this soil occurs, states that it produces fine wheat and also good cotton, which 
does not grow high bat bolls very well ; and that, moreover, when it is mingled 
with the black or bild prairie soils, it prevents their rusting cotton. Since this 
floil occupies the rid^ and is, therefore, easily transported to the prairie beneath 
it^ this observation may in many cases be turned to practical advantage. Its 



T554, 555, 556J uplands op kbxpbb — ba&t tippah. 265 

•Uef defect apposn to be the lack of Tegetable matter, which can, of courae, be 
mipplied to it by means of green crops. 

654. The soil of the level or greatly anduUting uplands of the region, is 
Ibrmei b7 a rather iis^ht ani saniy, yellow loam, timbered with a good growth 
of Po^l, Spanish C* B9i**) and EUd (" Block'') Oak, ani Hickory. It is a &ir 
aeil for corn, whe%t an I o^t% an i will generally for some yeans produce good 
QOttonalso ; it is in general, however, considered inferior to the soils previously 
xOentioned. It does not appjar to redeem the promise held out by its timber, 
owing^ perhaps to shtUow tillas;e. Its ve^t^tion would seem to indicate that it 
would be benefitted by the u% of the Kotton Limestone as a marl. In one 
instance where this was attemptel (by J. M. Jones. Esq., S E. of Wahalak), 
no notable effect seem3 1 to result thsrerrom ; a single experiment, however, 
cannot decide the question, ani it would ba well worth while to repeat it at 
other points.— Intermixtures of the three primary varieties of soils just 
mentions 1, are, of course, abunliat, ani proiu^e excellent soils of intermediate 
character ; in some pointe, soils closely resembling the " Marshall county Table 
Lands" (ir6I6) appear. 

555. Between Wahalak Creek and the Platwoods, «. g,, near the plantation of 
W. W. Beck, Esq., we find a level country interspersed with prairie spots^, and 
timbered essentially like the upland soil last referred to, with the addition of 
Short-lcjif Pine, and, in the branch bottom^, the common White Oak. It is 
somewhat heavier than that of the uplands E. of Wahalak Creek, and produces 
cotton well ; it is obviou-tly very dencient in vegetable matter. Mr. Beck has 
experienced fine effects from the use on it of the Rotten Limestone marl ; and 
the fact that cotton grows luxuriantly wherever the prairie soil mixes with that 
of these uplands, seems to point to the propriety of using in their improvement, 
the material from which the former derives most of ite active ingredients. 
Where the mirl requires to be hauled to a considerable distance, it may in many 
ea^es be found advantageous to diminish the cost of transportation as well as 
the quantity required for a dressing, by previous burning (111^7 to 149). 

As to the means of preventing the rusting of cotton in the prairie soils of 
this region, it is to be hoped that they will be developed by analysis. 

556. East Tippah.— The general character of the Pontotoc 
Ridge (embracing the greater portion of the territory of the 
Bipley Groap, see map) has been described in the Geological 
Beport (YI28 to 180, IH7). It is, however, only the southern and 
western portion of that territory as laid down on the map, which 
18 thas characterized ; the greater part of the country watered by 
the Hatchie being of a very different aspect, and consisting; chiefly 
of broken "Pine Hills'' (ir4272). In N. Tippah, therefore, the 
lands bearing, more or less distinctly, the character of the Pon- 
totoc Ridge, are confined to a narrow band, only a few miles in 
widtli, between the pine lands of the Flatwoods Region (t59l) on 
If uddy Greek on one side, and those of the Hatchie on the other. 

The road from Ripley to Pocahontas runs almost in the middle of the fertile 
Mi, for the greator part of the distance to the State line (IT 134) ; yet even on 
tills route we occasionally meet a pine ridge, and Pines are in sighl^ from time to 
time, on either side. E. of the Uatohie, in TT. 1 and 2, RR. 5 and 6 £., the 
diaracter of the Pine Hills is rather exceptional, the Post Oak and Black Jack, 
elsewhere commonly occurring, being, to a great extent, replaced by White 
Oak This, as well as the frequent appearance of Hickory on the hills, would 
mem to indicate a hotter soil than usually accompanies the other oaks ; yet the 
regwn is very thinly settled, and cultivated only in the narrow bottoms. 
Farther S , the Pine Hills resume their nsoal growth of Short-leaf Pine, Bhu^ 
Jack and Post Oak, with scattered Chestnuto ; the ground being occupied by 
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8oeh is the character of the eoantry near Molina ■ hsie a—eof theapkiids 
.prodoee 500 to 700, othem 900 to 1000 IhsL of seed-colloB per acre. Botaawa 
adrsoce soathward, after crossing Wilhite's Greek, we dUer Ihllj vpott the 
f^ntile Unds cf the Pontotoc Ridge (the ** Boncombes"), wfaidi here adjoin, oa 
the W., lerel or gentlj nndohttng oplands timbered chiefl/ with stardj Poat 
-OA sad Iltekorj, and here styled ** Flatwood^— which are underlaid by the 
Rotten Limestone (8. B. >^, T, 6, R. 6 £.), and fenn the transition from tha 
lands of the Ridge proper, to those of the *' White Lime Goontr^'* (638). 
i(imilar, fertile land/ skirt the latter on the W^ in T. 5, near Dry Ran P. O^ or 
Jampertown, where ezeellent maris seem to oocar (if 135); whidithns fer^ 
'howerer, in that immediate neighborhood, have only been foond in wella Tha 
high ridges W. of Blackland (IT 1*^) are corered chiefly with a rkh Oak growtl^ 
'mixed with *^ Poplar" and Locust ; bloish msri of fine qoality is i»and in tha 
gullies (e. g., at the *" Big HiU'', 8. 18, T. 5, R. 6 £). Only the highest xidgea 
-aometimes bear a few Pioes, on knolls corered with brown sandstone. 

669. South 'I'ippau and the Pontotoc Ridge. — The narrow 
belt of fertile land underlaid by marl beds, which extends north- 
ward from Ripley (hbiS), bears cf^sentially the same character as 
fl. Tippah, £. of the Flat woods and W. of the Hatchie Hills. A 
more or less nodolating, sometimes hilly surface, with a deep 
mellow loam soil bearing a rich Oak growth, interspersed more or 
lead with Hickory, and n^equently alt$o bearing the "Poplar'' and 
Watnat, characterize the firnt class lands of the region, whose 
permanent fertility isinsnredby theabundantbedsof marl(|F14S,ff.)i 
and glanconitic limestones (f 163), so easily accessible. Where the 
Oak growth becomes lank and thin, and a great deal of Scarlet 
^^ Spantih^^ Oak mixes with it, the soil is often inferior on theanr- 
face, bat everjwhere possesses a fine subsoil. Long spars of pine 
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ridges sometimes extend into this region, forminp: large scollops, 
and sometimes almost catting off from the main body minor tracts 
of fertile noil. 

660. " The Bu7icombes^\ — ^Near the southern border of the coanty, 
in T. 6, RB. H and 4 E., we find, incladed mainly between Wilhite's 
and King's Creek, the singular soil of the '"Buncombes" — a red 
sandy loam deeply tinged with iron, and filled with smooth, shining, 
brown pebbles, of a rounded shape (ITSHB), to such an extent that| 
to the uninitiated, the soil in many points looks unpromising in the 
highest degree, and almost too stony for tillage. Yet these 
uplands bear a vigorous growth of Oaks, Hickory, " Poplar'', 
Black Walnut, Umbrella-Tree {Magnolia awrictUata), Locust 
{Rnbinic), etc, and will yield, with little trouble, 60 to 80 bushels 
of corn, and more than a bale of cotton per acre ; ar'ded to all 
of which, it *' wears well", and will be easily resusciiated by 
means of thegreensand marls which abound in the region (1135, 
136 ; 144). conjointly with the use of the subsoil plow. 

061. *^jRerf Lands^\ — ^These ferruginous, concretionary pebbles 
characterize, more or less, all the first class nplands, and more 
especially the *• Red Lands" of the Pontotoc Ridjre. although they 
are not often found of so large a size as in the ''Buncombes," but 
▼ary from that of a poppy-seed to that of a bockshot, as in the 
prairies (*.{3H ; 617). They are frequently not observable in the 
surface soil, but may very generally be noticed in the subsoil. The 
loam stratum which forms the latter is often of considerable 
thickness— from 6 to 10 feet on the ridges, and of a deep orange, 
or **red" tint. 

From its mellowness, it is disposed to wash badly nnless protected ; but the 
great fertility even of the lowest portions of the subsoil may be readily judged 
of by the luxuriant growth of weeds which covers the sides of these *' red 
washes*', so soon as by ezposare to the atmosphere for some time ((allowing— 
^357) they have been sufficiently stimulated. The same effect^ of course, 
would follow the use of the calcareous marls so commonly accessible on th« 
Bidge, or of the lime burnt from the " bored limestone", which, as has been 
stated (^153), is far superior to the purest lime, for agricultural purposes. 
Deep culture, therefore, both for the purpose of bringing up the fertile subsoil, 
and for the prevention of washing ; and the use of the calcareous manures of 
the region (if possible conjointly with yegetable matter, in which most of the 
soils of the Ridge are deficient), will long Im sufficient to maintain the productive- 
ness of these soils ; amoi^ whose advantages is, also, a great capacity ibr 
resisting extremes of wet and drouth, which would be increasei by die further 
addition of lime (^3). 

562. " Mulatto Soils. " — Of course there is, within tiie class of 
soils thus generally characterized, a considerable number of varie- 
ties which, for the reasons given (1527^), have not as yet received 
special consideration. Besides the extreme " red lands " character^ 
in which the deep-tinted surface soil often contains but a trace of 
vegetable matter (ir424), one of the most frequent, and most 
esteemed kinds of land is the ^'mulatto soil" of the western portion 
of the Ridge. 
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The rarfim tofl of this chancier, fron 8 to 12 mdbm in depth, is geoenllr 
ef a light cbDcoble tint, its sahgoil psle onage-jrellow abeve, bat becoauni^ 
deeper tiated, sod more like the ''red kods" sofasoiL as we kg deeper. A 
spec^neD of this kind of soil is the only one of the soils of the Pontotoc Bid^ 
of wUeh I have ss jet been sUe to make a (psTtisl) analysis. 

No. 22e. ^'Mulatto Son." from Stephen Djeetfs kad, 8. 33, T. 10, R. 3 K, 
PontiiCoc ooontjr. 

J>epih: Ten inches. 

VegHiUian : S^nbOi C'iZcf '), Blsck and Post Oak, Hickory— all hu^ and 
stoat trees ; some Black Gam, Sveet Gam, and Black Walnut. 

Color when moist, alight chocolate tint 

Mellow, easily tilled. 

Tne airdried soil kut 3 663 psr cent of moistare at 400 deg. Fahr., dried at 
which tempera ure it consisted of : 

loiolable Matter 90.572 

PotuOi 1.096 

Soda 0.423 

L^me ••• 0.178 

Penixi«leof Iron 2U60 

Alomtua 3.^^ 

M ignesia. Brown Oxide of MAng^nese Salphnric and 
Ph«Mphoric Acidd, Water and Organic Matter Cdetermi- 
nation not completed) 2.116 

100.000 

Th9am'>ant§ of Potash and S)da shown by this analysts are anusiially higb 
in asotl oonuinin^ s>ma^h ianoluble mitter. The amount of Lime is not 
propjftioaUHy hi^h, anl bence gratt b^n^lit will no doubt be derived from the 
1140 of c»lcirj)'j4 miaaroi'm this siil — which his already been experienced in 
the nei^tiborhood of Pootococ (Yl53X where the sime soil* or neariy so, 
preraiU. Tne ia;raJieat8 noc datermn)! ma4t be present in a &ir proportion 
to the rest, for the land averagei 1,000 lbs. of seed-cotton, and will produce a» 
high as forty and more, bushels of com. 

663. fiiere ar^ am uig the soils of the PoQtotoc Bidgo, two 
Other c'lier varieties wiich hive besa mentioaed b3rore (Tt27), 
Tiz : a heavy, yollow or i;re3iiis!i-yeilow clay soil, timbered almost 
escla^ively ivith Blic*c Jicic, fjrming ** beejwaic homii):;lc3*' sinai* 
lar to thr)3o described ia Itavamba (1533); and*' bald prairie 
hilltoi)3. " f.>rm3l either by the •' bired limenone" or its repredoo- 
tative, the white calcareoa.4 sand (Tl35); soils of this characterr 
and tho^e resaltin^ from their inter nixtare with the m ire prevalent 
loam soils of the Bidge, generally bear a growth of stoat, sturdy 
Po.4t Oak, with trunks curving to one side (T540), interspersed 
With Crab Apple, Honey Locust, etc. 

The soils of the latter kind are generally very productive, especislly for cen» 
—they will sometimes rust cotton, bat this can probably be obviated by giving 
them a supply of vegetable matter. 

As for the " beeswax hommock " or Black Jack soil, though probably possess* 
ing a good supply of the elemenU of fertility, it is so stitf and intinctable, as to 
lender its cultivation somewhat precarious, since it is severely injuied both by 
wet and drouth It is almost destitute of vegetable matter, and the addition 
<^ this and of sandy marls, would probably be the first stpp towards its 
nebunation ; it had not yet» however, received sufSdent attention. — There are, 
of course, a great variety of intermixtures of these various soils, especially on 
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-the hilLsides, where it is often difScult to obtain a definite idea of the prevalent 
character. 

5o4^ The ngricultaral feature? of the Ridge in Chickasaw do 
not diflfer esFentially from those in Pontotoc. Even the *' Bunoombo " 
land is represented (for instance, with a great abundance of ferra* 
^inous pebbles of various sizes, in the southern portion of T. 12» 
K. c. £., near Houlka P. O ) ; but, a? we approach Houston, the 
^* mulatto soil " becomes heavier and less deeply tinprod with iron, 
forming a transition into the oak uplands of the prairie reg'on* 

564^. But for the brokenness of the surface, which in many 
ipoints renders inconvenient the culture of large tract^a, few upland 
regions in Mississippi could boast of equal agricultural advantages 
with the Pontot4>c Ridge generally. Nor are the comforts of life 
often marred (as is tne case in the prairies) by the lack or scarcity 
•of good water ; springs being quite abundant and wells, in most 
•casoH, eartily obtained, either in the Oranjre Sand ovc'rl3ing tho 
'marl and limestone, or else by shallow bores (seldom much extced- 
ling 150 feet) within the strata of the Cretaceous — in which case 
(the water, it is true, is limy, but not nearly as much, commonly, 
as in the Rotten Limestone region. Not unfieqncntly the waters 
thus obtained, which rise to within 40 to 70 feet of the suiface, are 
^more or less sulphureous and chalybeate, the same being the case 
rsometimes with the natural springs ; they do not often, however, 
contain any notable quantity of magnesian salts Artesian bores 
have not, so far as I know, as yet been attempted, although it 
.^eems quite likely that they might succeed, especially ia the W. 
part of tho Ridge, where the land is not very high. 

565. Waters op the North-eastern Prairie Region. — Those 
<of the Pontotoc Ridge lands have just been referred to. In those 
|)ortions of this region which have been above described as being, 
more or less, of the Pine Hill character (the territory of the 
Eutaw and Tombigbee Sand Groups, and also that of the Carbo« 
niferous formation — see map), there is generally little difficulty ia 
'Obtaining a good supply of water. The Orange Sand, which forms 
-the surface, is underlaid by the impervious strata of tho other 
formations, giving rise to numerous springs ; wells obtain wat r 
.at moderate depths, either ai/ve the older formations, when it is 
^of the freestone character — or else within the latter, when it is 
•often limy and sometimes slightly sulphureous, but not often so far 
impregnated with mineral ingredients as to interfere with its daily 
«se for drinking purposes. 

Fetid and undriokable vntter has been obtained, on the territory of the Eutaw 
^roup, between Weaver's Creek and the Little Si[K>ie(1fl05) ; cibterutt require 
Jto be used in that region. 

There are, however, some strong mineral springs within the SUite, E. of the 
ftotten Limestone region, some of which deserve, and have attracted, considera- 
4>le attention. 

566. At laka, on the M. Sc C. R. R., there are several mineral 8;»rin^ (IT^S)* 
'^of two of which I have analyzed sptcimens furnished me by Geo. W. Stamps, 
£«]., of the luka Female Institute. 
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" No. 2. GUM 8PBIK0. " 

Sulphuretted Hydrogen, largely, 

Bicarbonate of Iron, largely, 

Free Carbonic Acid (sufiScient to cauae it to sparkle), with small amounts of 

Bicarbonate of Lime, 

** " Magnesia, 

" " Potash and Soda, 

Ohloride of Sodinin. 

In 10,000 parts this water contains 1.10 of solid ingredients, chiefly oxide of 
Iron. It is a strong " Bed Sulphur " water. 

''No. 3. BOX BPBINO." 

Bicarbonate of Iron, largely, 

Free Carbonic Acid, 

Very small amounts of the Bicarbonates, Chlorides and Sulphates of Lime, 
ICagnesta. Potash and Soda. — Is almost a pure chalybeate, ionic in its action 

There is still another water, but the bottle containing it was broken in the 
tansmission. The accessibility and healthful as well as pleasant location of 
these springs, no less than tae quality of their water, seem destined to render 
them a favorite place of resort — The strong, copious chalybeate spring at Mr. 
Aleck Peden's place has been mentioned (If 62). — A mile S. of CcMrinth, there 
is a copious chalybeate spring containii^ the proto-sulphate of Iron, some lime 
and common salt 

5U7. The mineral springs flowing from the b]a£f of the Tombig- 
bee near Falton, Itawamba county, are generally magneriian 
chalybeates, sometimes slightly impregnated with sulphoreUed 
hydrogen. 

The analysis of one of these, situated about a mile below Judge Bullard's 
place, on the Tombigbee, gave the following result : 

Bicarbonate of Iron, largely, 
** " Magnesia, 

Free Carbonic Acid, 

Chloride of Magnesium, 

Minute amounts of the Chlorides, and a trace of the Sulphates, of Potash and 
Soda. 

This water is said to be precisely the same in quality as that at " Whitens 
Springs," 4)^ miles S. of Fulton, which hare acquired some reputntion — there 
seems to be more free Carbonic Acid in their water. Similar waters are found 
both in springs and wells, on the Bull Mountain ; 0. ^. in a bored well on S. 13, T. 
10, R. 9 £. In the latter, however, a part of the iron is contained as proto- 
sulphate. 

Aot far from this point, a mineral well was obtained by Mr. W. 
Medley ; out of it there was dug a gray clay pos-^est^iug an 
astringent taste, which was found to be quite effectual as an ex- 
ternal application to old sores, etc. An analysis ol a specimen of 
this earth, furnished me by G. W. Siovall, Esq., of Kichmond, 
gave the following result : 

Insoluble Matter (Sandy Clay) 8B.879 

Lime 732 

Magnesia 237 

Pt-rozide of Iron, and Alumina 4.548 

Sulphuric Acid 1.385 

Water 6 083 



99.864 

The styptic and astringent properties observed in this claj were 
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therefore owing, no doubt, to a certain amount of the Sulphates of 
Alnmina (" Alum '') and of Lime (Gjpeum). 

The character of the wells in the Tomhigbee Hommock has 
been referred to (ToSS*. Deep bored, and artesian wells would 
no doubt succe^^d in its northern portion as well, as further S. 
between Aberdeen and Golumbi s. 

5(0^. Waters of the Rotten Limestone Region. — Generalities^ 
concerning these have been given in the Greoloirical Report (1122,- 
123, 125). Sipo-wells are so rarely practicable, that we may 
generally consider the alternative as lyiug between cisterns and' 
deep bored well8, in some ot which the water rises above the- 
enrftaee, in otliers only within available, distance. In the latter 
case, either a pump, or more commonly, a long narrow bucket, of 
the diameter of the bore, having at the bottom a valve opening' 
upwards, is employed n brlnjringr the water to the surface. 

In coDgequoDce of the dip of the Rotten Limestone stratum, these wells s/re^ 
of ooanie, deepest at the western border of irs region of occurren.e, and quite^ 
ahaUow on the eastern side ; while wells situated at no great distanci north* 
ward or,, in the southern portion, north-westward of one another, are generally 
of similar depth. In the southern portion, depths increase pretty regularly 
between 25 and 30 feet per mile, westward or south-westward ; but in TishcK 
mingn, there is less regularity, and shallow sipe- wells are not uncommon. At 
Farmiag^n, there are nipe- wells 20 to 25 feet deep, with freestone water, anci 
othe» £) to 50 feet, with limy water, possessing but little rise. — At Corinth^ 
bored wellii 70 feet deep^ in which the water rines to within 12 to 15 feet of the 
surftce. A deeper bore would doubtless bring it out above the surface, so soon 
as another vein of water should ba struck. — A few miles £ and N. £. of Bone 
Yard, wells 250 to 270 feet in depth have been bored. At Bone Yard, as might 
be foreseen, no water was struck in a bore of 200 feet (it could not be expected 
at I98S than 325 to 350}. — At Kossuth, some sipe wells 18 to 20 feet deep, and 
a bored weU (Mr. Wright's) of 270 feet 

At Bienzi, wells 60 to 75 feet ; water rises only 15 to 20 feet. There is a 
very good chance here of a much higher rise within the next 2 to d(X) feet—* 
Due W. of Riensi, near Mr. Bynum's, S. 7, T. 4, R. 6 E., sipe-wells 20 to 2^ 
feet; a little further ^. E., the s^me, or bored wells 200 to 260 feet 

At Blackland, wells are comparatively sliallow — 120 to 140 feet; the- 
water rises onlv 15 to 20 feet, and the vein is probably a different one from that 
supplying the wt41s heretofore enumerated. 

At Mr. J. W. Yates', 8. II, T. 6, K 6 E.. bored well 35 feet ; little rise. — 
At Garollville, about the same. On S. 36, T 6, R. 5 £, at Mr Humphrey^ 
200 feet— At Mr. McManus', S 35, 210 feet; Dr. Agnew's, 8. 27, 271 feet;^ 
half a mile B. of Dr. A's, 240 feet The depth increases westward and 
northward from Dr. Agnew's— there being wells 300 and 330 feet deep. In 
all of these, the water rises to within 40 (o 70 feet of the surface, according to 
elevation ; that of the five last UHmt^d wells is pretty limy, that of McManus*" 
excessively and unhealttiily so ; most of them ^e. g. Dr. Agnew's) are slightly 
sulphureous and chalybeate. 

The oxaiii|>l('.s may suffice to show the condition of thing.^ in 
Tislioining >. Very iiear.y tlie same exists at corre.-pondinjr points 
of the Rotten Liine:<tone bob in Pontotoc and Itawamba couiities^. 
the dcep'st bores rarely exceeding -UlO feet, water rising within 
4b to tU feet of the Hurl'ace. Here also, deeper bores might bring- 
artesian water, derived from tlie high Pine lands lurther E. (T5^:^) 7 
thus lar, cisterns are exteusively used. 
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669. Bored and Artuian Wells of Menroe and Zoiofuief.— Between Gtmargo 
and BichiDoad, welU vary from 80 to 120 feet ; the water rises only 15 Co 20 
feet. The most northerly arUaian well of which I have any knowledge, is 3 
miles N. of Oamargo ; depth 200 feet, water rises 2 feet ahove the 8ariao9. At 
Oamargo, in a well 280 feet deep, water rises to within 60 feet of the sorfsoe. 
Between Camaiigo and Aberdeen, on the W. side of the Tombigbee, the depths 
yary between 2 to 600 feet (the public well at Aberdeen being 612 feet deep) ; 
the water rises to within 60 feet and less, and flows out at Aberdeen, and thenoa 
to Colambus ; there being numerous artesian wells in the Tombigbee hommock 
(Y636), in which, from the low level at which they are situated, the depths are 
sometimes much less, and the pressures greater, than in those on the high lands 
of the W. side — the depth being sometimes within 200, and rarely exceeding 
300 feet ; and the pressure being mostly sufficient to form handsome fountaing. 
It is evident, however, from the variability of depths in localities similarlj* 
situited, that several water-bearing strata contribute towards supplying these 
wells, with streams of different strength and composition ; which cannot be 
surprising, in view of the great irregularity in the stratification of the Eutaw 
Group, from which these waters are derived (irl02, 106, 165). I1ie public 
well at Cdlumbus (371 feet deep), and others situated on the ridge, are 
obviously derived from the same stratum as those in the hommock, inasmoch 
as, a short time since, when a nine inch bore (intended to supply a tanyard) in 
the lower part of the town, gave vent to a large volume of water, all the wells 
on the rid)(e ceased to flow, but were restored when the lai^ vent was partially 
closed. Most of the artesian waters at Columbus and Aberdeen are somewhat 
chalybeate, andoflen sulphureous also (irl56}. 

570. I regret that want of space precludes me from entering more fully upon 
the details of this important huhject, which will be given in a subsequent Report. 
As we recede westwardly from the Tombigbee, the depths of wells rapidly 
increase ; the prairies being an elevated plateau (1[122, ff.), and the we' Is rarely 
sunk to the strata which supply the Aberdeen and Columbus wells, their water 
does not often flow out, but only comes to within available distance of the 
surface. A remarkable local exception occurs in the case of Dr. Ellis' artesiaii 
well on the Chuckatonche, S. 12, T. 17, R. 5 E., which yields a strong stream 
at 246 feet, and is the only one of the kind, so far as I know, on this meridiaii. 
At Palo Alto, a bore of 5CX) feet passed through the Rotten Limestone into sand, 
bringing the water within 70 feet of the surface. 

At Pikeville, a bore of 614 feet brought the water to within 28 feet efllie 
eurfiMie ; whether a deeper bore has since brought the water to the surfiMse, I 
have not learned. At Buena Vista, a similar rise was obcained at a corraspond* 
iqe depth, allowing for the westward dip. 

Mr. Dexter'a well, on Kilgore's Ridge, has been mentioned above (tl23). 
At the E. foot of the ridge, there are several wells yielding a copious supply ef 
fine water- thus Wm. G. Carradine's, 3. 24, T. 15. R. 5 E. (^537 feecdeep^ 
water within 41 feet of the surface), which in summer, alone supplies iereiil 
plantations, even with stock water. 

Near the W. edge of the prairie region (in 8. Chickasaw, Ocktibbeha, Koza- 
bee and Kemper), as ban been mentioned (1|122), wells require to be sunk 
to great depths— 800 to l.CXX) feet, and more ; and then, the first stream stmek 
does not generally rise more than wiiliin available distance of the aurlaee; 
though if the bore were continued to great.r depths, a flow mi)eht be expected. 
At Macon, at a depth of 760 feet, I bel eve, artesinn water has been obtained. 

Data regarding the wellsat Houston and S^iarta have been given above (fl2S^ 
157) ; at these places, the chances of artesian water would probably lie between 
12(X) and 15(X) feet. 1 he shallow well at Okalonn has been mentioned ; there 
can be little doubt that a bore between 3(X) and 600 feet would bring a copiooe 
Bttpply, perhaps of artesian water. 
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THE PLATWOODS REGION. 

COMFBIBIMO PARTB OF THK GoUKTISS OF TiFPAH, POHIOTOC, LaFATBTTI, 

GmcKABAw, Galhouv, Ghootaw, OcKTiBiaBA, Winston, Noxitbu an]» 



561. Gtogrcaphicd Position and Surface Conformation* — ^The 
level lands, timWed chieflv with Post Oak, often accompanied bj 
Black Jack and Short-leaf Pine, popularly styled the Flatwoods 
(1[164, ff.), form a narrow belt, which borders on the west, the cre- 
taceous, or North-Eostem Prairie Region. ^ The usual width of 
the Flatwoods vroper, is from three to six miles ; in some regions 
the bordering nills encroach upon them so as to greatly reduce 
their widUi ; m others, the hills recede so far as to enclose betweea 
them a level tract of ten or twelve miles. Their outline is, there- 
fore, much scolloped, and diflScult to define with accuracy. Com* 
mencing at the north, on the southern bank of Tippah Creek in 
T. 4, R. 2 E., Tippah county (T169), they occupy the greater.part 
of R. 2 E. of the Chickasaw Survey. From the south-west corner 
of Chidcasaw county, they bear S. S. E., in the direction of DeKalb, 
in Kemper county, where the Succarnoche river may be considered 
their southern limit ; for beyond, they gradually lose their char- 
acter and pass into the common yellow loam uplands of that 
portion of Alabama. 

562. In their upper portion, down to Houlka creek, their eastern 
limit is pretty sharply defined by the abrupt hills and deep ravines 
of the Pontotoc Ridge, whose " Red Lanas/' with their jrrowth of 
'' Poplar", Walnut, Hickory, Black, White and (true) Red Oaks, 
contrast stronffly with the white soil of the Flatwoods, and their 
uniform growth of lank Post Oak and Short-leaf Pine ; their 
general outline on this side being pretty correctly represented by 
the Range line between RR. 2 and 8. Westward of the town of 
Pontotoc, however, they approach within one mile of that place ; 
the Houlka, also, carries them across the Range line for a short 
distance. Then again, we meet them three-fourths of a mile west 
of the town of Houston ; and for a few miles below, the yellow 
loam hills are found skirting tiiem, in a due south course. There, 
however, the ridge turns south-eastward, in the direction of Sparta 
(1[122), and the Flatwoods follow it very nearly up to the latter 
place, forming a large scollop to the eastward of the main body* 

With the Flatwoods of Octibbeha county, I am not personally acquainted ; 
f>ut from wl^t I can learn, they are there bordered on the east, not by hills, bui 
mostly by level upland pnirie. Such, also, is the case in S. Noxubee, and in 
Semper, where I have personally observed them. In passing from Gholson 
4Q|vanls Wahahkk P. 0., it is difficult to say where Flatwoods cease and the 
prairie begins ; in the eastern portion of tho Flatwoods, though the kind of 

B— 18 
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imiber is still the same, its growth is sturdier, and the Uod, whose soil is not 
80 ezoessiTely h»Kwj, yields fine cotton crops. The railroad is here very nearly 
on the dividing line between the two kinds of land (if 555). 

563. In this southern portion of the Flatwoods Region, its loeHem outline is 
as sharply defined, as the opposite is, farther north. From the Noxubee Hills 
(1645), about four miles east of Webster, and from the Gholson or Summer- 
Tiile Ridge, about the same distance east of Gholson, we descend very suddenly 
(at the latter place about one hundred feet) from the very sandy ridge (^647),. 
into the level Post Oak Flatwoods, whose soil would often times seem to be of 
more immediate interest to the potter, than to the agriculturist. 

564. It seems that in N. E. Winston and S. W. Octibbeha counties, the FUt- 
woods are crossed in all directions by the drainage of the country, viz : die 
Noxubee Hiver and its tributaries ;* a natural consequence of their situation at 
the fi>ot of ridges considerably elevated above them. But further north, and 
up to the nei^borhood of the town of Pontotoc, they assume the character of 
a dividing pfaUeau between the waters of the Mississippi and Tombigbee ; their 
general surface being but little below the level of the hilltops of the adjoining 
country. In ^ipPfb ^nd ^* Pontotoc counties, they give rise to numerous- 
tributimes of the Tallahatchie ; further south, the main prongs of the Tokeney- 
Pata&, the Loosha-Scoona, and Tallabnsha taJke their rise in them on one sile,. 
on the other, the headwaters of Chiwappa, Chukatonc!)e, Houlka and TiU>y. 
Some of the waters of the two first named streams, (viz : the Chiwappa and 
Chnckatonche), cross the Pontotoc Ridge, therefore, after taking their rise in the- 
Flatwoods, at a lower level ; hence the deep ravines which they fbrm in this- 
flrst part of their course. 

565. In this northern portion of the Flatwoods tract, its western 
limit is generally ill defined and somewhat arbitrary. In passings 

westward from the level portion of the Flatwoods immediately 
adjoining the Pontotoc Bidge, the country gradually becomes more 
undulating, and frequently passes quite insensibly into a hilly,, 
pine country, similar in its general aspect to the Pine Hills, further 
inland, save in that its soil is prevalently very heavy, and its vege- 
tation more similar to that of the Flatwoods proper. I shall 
therefore include the description of these lands, which occupy the 
greater portion of R. 1 E., and large parts of B. 1 W., under the 
general head of the Flatwoods Region (ir587, ff.) In South*W€st 
Ohickasaw and adjoining parts of Calhoun and Choctaw, the west* 
em portion of the Flatwoods (as well as the adjoining hilly coim- 
try) is characterized by the superaddition of the White Oak to the 
ordinary growth of the Flatwoods, indicating a corresponding 
improvement of the soil. This region I shall designate as the 
White Oak Flatwoods (584, ff.). 

THE SOILS OP THE FLATWOODS REGION. 

666. It has been mentioned in the Geological Report (1164, ff.), 
that the Flatwoods, as well as the hilly country adjoining them to 
the westward, are generally underlaid by the stiff gray clays of 
the lowest, lignite stage of the eocene Tertiary. Outoroj)s of these 

*9i» iftfimaitlion concerning this portion of tho Fhlwoods Region (which I 
biive not persoMlhr visited) as woU as for other firrors, I am indobted to G. G. 
8nedooor, Esq., of Louisvillo^ Winston eoonty. 
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clays are very common on hlnSs and hillaides throughout thB 
region. While wet, they appear dark gray or almost black, bat 
when dry they are usually of a light gray, and sometimes almost 
white. When in their natural place, or recently thrown out, they 
usually possess either a slaty structure, or else, and most frequently, 
a tendency to split into rounded, nodular forms, familiar to every 
one who has traversed the Flatwoods. 

This ''Fiatwoods cbty" (irl65) does not readily ''dissolve" or form a plastic 
paBtewith irater; but whenerer by dint of repeated kaeadkig (such as the 
wheeb of vehides will perform) it has been made to form a paste, its tenacity 
is anch as to be scarcely exceeded hy the most approved "piairie mud.'' Nor 
can the Uack prairies of Pontotoc and Monroe, daring the wet season, present 
move formidaUe obstacles to the wagoner, than do the bottoms and hillsides of 
the Flatwoods region. Hence the great frequency among its streams, of such 
names as Mud Oreek, and others still more eloquently expressive of tlie awe 
in which they are held by those who are habitually obliged to traverse the 
Flatwoods. 

567. There are two chief varieties of soil usually found in the 
Flatwoods proper ; and these two are at opposite extremes of the 
scale of lightness. One of these is little else than the Flatwoods 
clay above described, disintegrated and formed into a stratum 
possessing a massy* cleavage, of a gray tint, with red or yellow 
spots, and changing but little from the surface down to where the 
clay still retains its orginal structure. The other variety is in the 
main, a very fine, almost pulverulent, sand or silt, of a gray tint, 
and with ferruginous dots ; which lower down, sometimes pass into 
bog ore or " black gravel " (T387). This soil, also, shows but little 
change from the surface downwards, save that in many places, it 
has for its subsoil the heavy gray clay soil above mentioned ; in 
others, wells twenty feet deep nave shown it to be the same at the 
bottom as on the surface. 

568. Both soils are timbered nearly alike, with Post Oak of a 
lank, gawky growth, with long, thin branches, commencing low 
down on the trunk ; tlie main braiiches often covered with leaves 
close to the bark. 

Such is invariably, and more characteristically, the case on the light soil, 
which in low places, not unfrequentlv bears a small growth of WiUow Oak, 
accompanied very generaUy by smaU Huckleberry bushes. On the heavy soil, 
the Post Oak often assumes a sturdier gro¥rth, and is at times entirely replaced 
by the Black Jack, which on this soil, very generally mingles with the Post 
(kk ; as also does the Short leaf Pine and Spanish ("^ei") Oak, which rarely 
appear on the light soil ; and when they do, are usuaUy an indication of the 
heayy clay Subsoil not being far underground. 

569. The Jieavy soil is, on the whole, by &r the most prevalent of the two. 
So far as I know, it is only in N. Pontotoc and N. Chickasaw counties that tiie 
li^t soil occupies tracts of any considerable extent Thus, it constitutes exten- 
sive tracts between the waters of the Tallahatchie Hud Creek and Lubatubby, 
and on the extreme headwaters of Tallabusha and Houlka, inN. W. Chickasaw. 



*By "massy" cleavage is meant that the material when cracked or broken, 
shows no tendency to cleave in any particular direction by preference. The word 
implies, therefore, very nearly what is popularly expressed in "joint clay'\ 
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SniUer tracts of a similar ehsxactflr, hoirerer, oocvr more or less, orer the 
whole Fktwoods belt 

670. It is siliKiiler tbat^ while these two extrase smls sie so often fomid 
contigaoiis to, end OTerljing esdi other, inienrnxtwreB, which might ibrm sofls 
of commendable ixAy^tbof properties at lesst, are bat rardy met with. Thns, in 
pasring fipom Cherry Hill to Houston, we find the U|^t soil prerailing alniost 
altogether, np to about three miles W. N. W. of Houston, where we find, on 
S. 34^ T. 13, R. 2 E , and thence onward for some distance, a low ridge or tnwC 
of land, timbered almost exdosiTelj with scmbbj Bhtk JtnA, the soil of which, 
dertitnte of erery blade of graas or other nnderigrowth, i^ipears to be inmiedi- 
atriy suited to the potter's bthe. Strips or ''ridges" of this kind are not 
nnfreqnentlj met with in the Flatwoods both of Ghiaasaw and Pontotoc coon- 
ties. It is only m tfato bottom soils of die Flatwoods tTMt that we find the two 
soils commingled in such prop o rtions as to Ibrm a soil of excellent qoality. 
both physical and chemicd. 

57L Composition of thb Flatwoods Soils. — ^Two specimens of soil from 
the Flatwoods r^ion, representing the two extremes abore described, hare thns 
fiur been analyzed. 

No. 230. Heayt Flatwoods Soil from 8. 4, T. 10, B. 2 K, Pontotoc county: 

D^^ : Ko perceptible difference between soil and subsoil ; specimen taken 
down to twelve inches. 

VegeUUian : Post Oak, Short-leaf Pine ; some little Spanish (" Bed '*) Osk, and 
occMionally a little Hickoiy. 

The soil satarsted with moisture at 72.5 deg. Fahr., kst 9.333 per cent, of 
water at 400 deg. Fahr. Dried at this tempersture, it oonnsted of : 

Insoluble Matter 7 7.854 

Potash 0.763 

Soda 0.106 

Lime 0.178 

Magnesia. 0. 83 1 

Brown Oxide of Manganese 0.167 

Peroxideof Iron 5.899 

Alumina 10.302 

Phosphoric Acid 0.052 

Sulphuric Acid. 0.032 

Or|^ Matter and Water 3.689 

99.841 

572. No. 165. LiQHT Flatwoods Soil, from S. 36, T. 13, B. 2 £., ChidcMmw 
eounty: 

JD^pth : No perceptible difierence between soil and subsoil Specimen taken 
to the depth of twelve inches. 

Vegetation : Almost exclusively Post Oak ; verj little Spanish (" Bed ") Oak ; 
Huckleberry bushes in the depressions. 

A pale gray, powdery soil, mostly fine siliceous matter, with little day. Its 
mass is fiill of ferruginous dots, which increase downwards. 

The air-dried soil lost 2.0^ per cent of water at 400 deg. ; at which 
temperature it consisted of : 
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Insoluble Hatter 93.575 

Potash 0.254 

Soda 0.066 

Lime , 0.082 

Magnesia 0.175 

Brown Oxide of Manganese 0.11,1 

Peroxide of Iron 1.445 

Alumina 2.605 

Phosphoric Acid. 0.008 

Sulphuric Acid trace 

Organic Matter and Water 1.333 

99.653 

573. In comparing the analyses of these two soils, it will be perceived that 
the difference between them in a chemical point of view, is no less striking than 
that which exists in their physical properties. The ^2*17^ soil (No. 165) is a poor 
one in all respects — deficient in all the nutritive elements of plants as well as 
in vegetable matter ; for the loss of weight of 1.333 per cent, which the soil 
experiences by ignition, is due almost entirely to the expulsion of water. 

In this last named particular, the Jieavy soil (No. 230) resembles the other, 
being likewise almost entirely destitute of vegetable matter ; the loss it experi- 
ences by ignition, is mainly o^ing to the expulsion of water (viz : the water of 
hydration of the oxide of iron and clay). But in all other respects, it differs 
very essentially from the light soil. It contains an amount of potash equal to 
that of the best uplands, and even some of the prairie soils. Its supply of Soda 
is rather small, but perhaps adequate. In Lime it is deficient, as compared with 
other soils containing a similar amount of potash ; a circumstance directly con* 
tradictory of the prevailing popular impression on the subject, it being frequently 
Baid that the failure of crops on this soil is owing to an excess of lime (11370, ff.). 
Of Magnesia, there is an abundant supply ; so also of Manganese, and of Iron. 
Of Phosphoric and Sulphuric Acids, the supply is rather small, yet not so much 
so as to render the soil unproductive, provided they be in an available condition. 
[Compare, in this respect, the analysis of the soil of the Marshall Oounty Table- 
lands (ir96, ff.), and others.] 

The most ImportaDt chemical defects of this soil, therefore, consist 
in its deficiency in Lime and Vegetable Matter, and to some extent, 
in Soda and Phosphoric Acid. 

574. Cultivation of the Flatwoods Soils. — It would be 
premature to assert, that the analyses of the two soils just quoted, 
represent correctly the respective average composition of these 
varieties of Flatwoods soils. The tract on which they occur is so 
extensive, that perfect uniformity in the composition of its soils, is 
not to be expected. It is highly probable, that neither are all the 
light soils as poor, nor all the heavy soils as rich in potash, as the 
specimens analyzed ; and analyses of the specimens collected in other 
portions of tlie region, may yield results somewhat different. Yet, 
from the great uniformity of character over the whole region of 
the formation from which these soils are derived, it is probable that 
their general characteristics are pretty correctly represented by 
the above analyses. 

575. A. The Light Flatwoods SoiL^As ibr the light soil, I am not aware 
of its being in cultivation to any extent, save in N. W. Pontotoc, in the region 
between Tallahatchie Mud Creek and Lubatubby. It has there been found, 
that soil which at the time of the first settlement of the country would scarcely 
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prodace uifthiiig, will now bring avenge crops. The change, has been attrib- 
uted, and perhaps oorrectlj, to tl^ dicumstance of the tramiSing of cattle having 
rendered it somewhat more solid, and therefore less droatfaj, and ci^ble, to 
some extent, of retung manure. 

It is this last named particular especially, in regard to which this soil is most 
faulty ; for being so poor both in claj and yegetable matter, it cannot retain 
near the surfiuse, within the reach of plints, any notable quantity of the nutritiTe 
ingredientB in a soluble condition (ir378 ; 4(H). Hence the most valuable pari 
of staUe manure, for instance, would, on this soil, be rapidly carried down 
beyond the reach of the roots of plants. 

676. Where these Unds adjoin the ridge, and sometimes for some distance in 
the interior, we find, not nnnequently, small ridges or islands, as it were, o[ 
the red ridge soil (mingled more or less with the Fhitwoods soil), which genendly 
form slight elevations above the general sur&ce of the Flatwoods (IfSST). 
Generally we also find, for some distance around these patches, the red ridge 
soil forming the subsoiL Such spots are readily recognized by the growth of 
Hickory and Spanish C Bed") Oak, which there mingles with, and sometinies 
predominates over the Post Oak growth. 

Whenever this is the case, it is advisable to bring the subsoil to the surface 
and to mingle it with the white soil as much as possible. The washings firam 
the red kMun hills ought to be so regulated, as io distribute them over &e sof- 
face of the Flatwoods soil ; and as a general thing, ought to be mingled with it 
wherever practicable without too mudi exposure. 

577. It is sometimes the case, that outcrops of the white Flatwoods clay 
(see above, f 566), are to be found on elevations, or in the blufis of bnmches in 
districts where this light soil prevails. It is probable that this clay (which is 
not properly a marl, as has been thought) would greatly improve the soil in 
question, both by rendering it heavier and more retentive of manure and 
moisture, and by adding something to its stock of fertility. For, althoogh tins 
clay has not thus far b^n analyzed, the fiust that the heavy soil which has been 
formed out of it is rich in potash, indicates that the original material is similariy 
constituted ; and it is probable that if it were applied in connection with some 
burnt lime [ which throughout the Flatwoods can be cheaply obtained fiiom the 
bordering hills (^129 ; 151, if.),] the artificial marl thus formed would so far 
correct the soil as to render it capable of profitable culture, and suceptible of 
permanent improvement, by manure. — Little good, however, can be expected to 
accrue to this soil, from the application of lime alone. 

578. In regard to supplying the want of vegetable matter (which would not^ 
however, be so seriously felt after supplying the clayey part — ir4:26), it must be 
remembered that it ought to be applied either in the shape of green crops 
plowed under during the wet season, or else, in a well decayed con<Stion. The 
soil is of itself so ^ open," that the introduction of undecayed straw or leaves 
would be likely to injure it by rendering it still more so ; and tiie decay of ir^ 
yegetable materials would be exceedingly slow under such circumstances [See, 
in reference to this, what is said regarding the sea-coast sand-hommocks (1860, 
ff.) and concerning the use of pine straw, in the present Report, 1793, ff.]. Tlie 
vegetable matter, whatsoever it may be, would be advantageously composted 
inth litne and the Flatwoods day, above referred to, and with stii>le manure, if 
obtainable. In low spote, especially where the Huckleberry grows, this soil 
would undoubtedly be much benefitted by underdraining. As a general tiling, 
however, it is abundantly drained, and sometimes too much so, by its own 
porosity. 

Peruvian Guano, " Ammoniated Guano,'' and the like, would probably be of 
little avail on this soil, in proportion to their cost. But " Oolambian Guano," 
ground bones, superphosphate of lime ; plaster composted with vegetable matter 
or with steble manure ; and the clay marls of the a4joining marl regions, would 
be well adanted to its improvement. 
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679. Ihe Heavy Flatwooda iSbtV.— The fiist necessity, in taking this soU into 
•coltivatioi], is the provision for its proper drainage. — It might seem that but 
little ooold, in this case, be effected by underdrains, since the soil is so dense ; 
it is most likely, however, that (as in most heavy soils), underdraining would 
soon cause the soil to become sufficiently porous (^408 ; 410), and would thus 
greatly improve it with respect to " safeness^' and facility of tillage. Mean- 
while, surface ditches, properly disposed, so as to carry off more rapidly the 
stagnant surftce water, would alone be of great benefit ; and the nature of the 
subsoil is such, that little fear need be entertained of the washing of the soil, 
especially as there is hardly any difference between it and the subsoil. Even 
in hillside ditches it is carried away with difficulty, and as a general thing the 
fidl of the Flatwoods streams, and that of the country itself is so slight as to 
•cause difficulty rather in consequence of the alow subsidence of the waters^ 
<even when all concentrated into one channel During the rainy seasons, the 
Flatwoods may sometimes be covered for miles with a thin sheet of sluggishly 
flowing water ; and it is oftentimes only by the increased velocity of the current 
that the traveller is made aware of his approach to the channel of a creek, uid 
to a ford which, perfectly solid and safe a few days ago, will now bog his horse 
up to the belly, in mud of the most tenacious kind. 

580. The heavy Flatwoods soil is not in itself very thrifty, even where it is 
of considerable fertility ; the crop requires time for its development ; and if put 
into the ground late in the season, in consequence of a late and wet spring, it is 
diaUe to be overtaken by the summer drouth before it is able to resist it This 
is one of the most frequent causes of the utter fiiilure of the cotton and com 
<rop in the Flatwoods ; for usually, when they do fail, they fiiil completely. On 
the other hand, in &vorable seasons, very good average crops, both of com and 
cotton, are made on this soil. It wiU be observed that in thiis respect, the heavy 
Flatwoods soil resembles the black prairie soil of N. £. Mississippi (ir549, fL ; 
402^ ). There also, crops fiiil in extreme seasons ; and if they do not fa^l as 
frequently as is the case in the Flatwoods, it is due mainly to the great thriftiness 
of tiie calcareous prairie soil, which causes a rapid development of the young 
plant, and enables it to outlast a drouth which would put an end to all cn^- 
in the Flatwoods (ir402i ). 

If we examine the chemical difference between the prairie soil and the Flat- 
woods soil in question, we find it to consist mainly in the lack of Vegetable 
Matter, of Lime, and to some extent, of Phosphoric Acid, in the latter ; also, 
perhaps, of Soda. These, therefore, require to be added to it Potash, Maf;- 
nesia, Manganese and Iron, are present in quantities very nearly the same as m 
-the prairie soil 

581. The proper mode of improving this soil is, therefore, very plainly indi- 
cated. The vegetation it bears at the present time, seems to prove that but little 
of the large amount of potash which it contains, is present in an available 
-condition (1.357). This can be remedied by the application of lime or calcareous 
marl (or perhaps,' plaster or gypsum, where it can be obtained cheaply (1368, ff ; 
436 ; 462). While the land is thus stimulated, an important ingredient, in which 
it is deficient will be supplied to it 

Lime (d<me would, no doubt, effect a great improvement in this soil ; and 
fortunately, it is within easy reach in the whole Flatwoods region. 

582. But the application of vegetable matter would be a great additional 

improvement in more than one respect ; for while it would supply &e humus 

•which is so favorable to all vegetation (f 420, ff.), it would also render the soil 

lighter— easier tilled, more accessible to the atmosphere, and less liable to sufier 

-either by drouth or excessive wet weather. It would undoubtedly prove 

beneficial to this soil even in a raw condition ; sawdust, leaves, pine and other 

straw may, therefore, be freely used. The best mode, however, of applying 

both materials sunultaneously, would be to compost the vegetable matter— leaves, 

•straw, pond-muck — ^with lime or calcareous marl, and allow it to deoompeeo 
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to some extent before applying it to the soiL Plowing under g;reen crops, 
tttretiier with a dressing of lime or marl spread broadcast, will slso be an 
OTOctual mode of improyement Bonednst, Superphosphate of Lime, Golumbiaa 
and Peruvian Guano, and dl ammoniacal manures, will be in their place here. 

583. Whererer the Flatwoods soil is so situated, that sand, or anV light soil, 
can be conveniently mixed with it— as for instance where it adjoins the ridge, or 
an island of red, sandj soil, or even the light Flatwoods soil itself-^this inter- 
aiixture ought to be fiivored in every practicable manner. In this respect alone, 
a great deal may undoubtedly be done towards remedying what is now the- 
ctfdtnal objection to the heavy FUtwoods soil, to- wit : that it is unsafe ;: 
sometimes yielding good crops, and at others, entirely disappointing the expecta- 
tions of the planter. 

In Kemper and S. Noxubee counties, where (as before observed) the eastern 
portion of the Flatwoods passes very gradually into prairie and yellow loam 
uplands (IT 553), laige and productive plantations are situated on this transition 
territory ; whose soU, as well as its vegetation, is intermediate between, and a 
mixture of, the heavy Flatwoods soil with the yellow upland loam, and produces, 
fine crops of cotton. 

684. The White Oak Flatwoods. — As has been stated abovCy 
the tract which I thus designate intervenes in S. Chickasaw county, 
between the Post Oak Flatwoods and the hills. In passing S. W. 
from Houston, on the Bellefontaine road, we enter the common 
Post Oak Flatwoods about | of a mile from the town, and they 
continue unchanged for about 4^ miles, the soil being exceedingly 
heavy, the growth Post Oak with some Black Jack and Pine ; the 
Huckleberry also is very abundant. Thereafter there is a gradual 
change ; the soil becomes lighter, and assumes a yellowish tint 
instead of the dead gray ; at the same time, the Spanish (|' Red^^} 
Oak gradually takes the place ofi4he Black Jack, the Pine becomes 
less frequent, and the whole growth sturdier. As we advance, the 
Hickory and White Oak gradually mingle with the oaks before 
mentioned and finally, near the foot of the hills, become quite 
prevalent. The surface of the ground, also, instead of being 
almost bare, as in the Post Oak Flatwoods, is covered with a fine 
growth of grass. 

£85. The soil of this region differs essentially from either of the two belbre 

described. On the land of Mr. Brooks, S. 33, T. 14, R. 1 E., where I 

look a specimen of soil and subsoil, the former is rather a sandy loam, of a 
jellowish tint ; therefore, by no means a heavy soil, although it gradually 
becomes heavier as we recede from the hills towards the Flatwoods. Yet it is- 
complained of as being very sobby, and liable to injury by wet ; and in wet 
flprings, it remdns incapable of tillage until late in the season. It will sometimes 
appear quite dry and workable on the surface, while at the depth of 12 to 18 
Inches, the yellow, sandy subsoil is drenched with water. The cause of this 
•tate of things becomes apparent when we penetrate to the depth of 4 to 6 feet; 
it may also be observed in the bluffs of the branches of the region. At the 
depth mentioned, solid, impermeable gray clays underlie the sandy stratum, and 
as the tract is perfectly level, the drainage must be exceedingly slow ; hence the 
floil will remain steeped in water for a great length of time, after every rain. 

586. Ttus soil has not thus far been analyzed, nor have I as yet ascertained 
0ie extent of the tract in which it prevails. According to the best information 
I could obtain, however, it stretches along the W. edge of the Flatwoods, through 
8. W. Chickasaw into Ockdbbeha county, for 20 to 30 miles at least ; its width 
fwrying from J^ to 1 mile, east and west. It is considered a pretty good soil^ 
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as the timber indicatee^ especially where the White Oaks are short and sturdy. 
Its chief fiialt at the present time — " sohbiness"— can undoubtedly be remedied 
without difficulty by either underdraining or sur&oe draining — ^tfaie former being 
mobably the better method. It seems to be peculiarly adapted to Sweet 
l^otatoes, and will also make fine Com in &Torable seasons. The region is thus 
&r but thinly setUed, and until the soil is drained, it can hardly be considered 
as having been (airly tested. 

587. The Hills o? the Platwoods Region. — The hills which 
skirt the Flatwoods proper od the west, have so mneh in common 
with these in their general character, that I have thought it best 
to speak of them in connection with the Flatwoods. Since, 
however, their soils have not as yet been analyzed, I shall confine 
myself to such generalities as at the present time, may suggest 
anything of practical importance. 

It would be difficult to circumscribe in any definite manner, the 
district occupied by these hills, the character of whose soil is 
dependent upon the underlying strata of the Lignite formation. 
These (as has been mentioned in the Geological Report — 1166, ff.; 
168 to 176) arc exceedingly variable from place to place ; some- 
times consisting of gray or yellow sands, of gray sandy clays ; 
finally, in the Flatwoods Region proper, of the gray or whitish 
" Flatwoods clay," which when disintegrated, gives rise to the heavy 
soils of which I have spoken above (1560, ff. ; 579, ff. ;). The 
same clay forms the base, and sometimes the whole, of most of the 
hills in R. 1 E., of the Chickasaw Survey, south of the Tallahatchie 
River. Thenee, numerous strips and scollops of the same kind of 
land extend westward into R. 1 W., in Lafayette and Calhoun 
counties. 

588, On the Oxford and Tocapola road, the heavy clay soil gradually sets in 
as we approach McLaurin's Creek ; and even on Pumpkin Greek we find hill- 
sides of a similar character ; their soil differing decidedly from the yellow loam 
lands of Middle and W. Lafayette, (which it resembles in color — ir630, ff.;), in 
that it cracks open in dry seasons, and does not wash away. The Post Oaks 
also, which on the Oxford ridge are of a sturdy growth, here assume the 
Flatwoods character (^568) — ^tall, lender trunks, with branches beginning low 
down, forming an open crown somewhat of the shape of a long pecan nut The 
Spanish i*^BecP*) Oaks are lank and thin, their bark whitish, their crowns 
tattered and irregular, with long, straight, whitish branches. These chuacters 
become more strongly pronounced as we approach the Flatwoods ; and a great 
deal of Scarlet C' Spanish") Oak mingles with the otlier two. At first (as we 
advance eastward) the hills are capped with strata of the Oiange Sand forma- 
tion, and these, as they are washed down over the hea^y hillside soil, mitigate 
its stiffness to some extent But as the sand strata on the hills thin out and 
finally disappear, the hills become less abrupt, the sur&ce soil is of a gray tint, 
and scarcely less heavy than that of the Flatwoods themselves. — ^Not unfire- 
quently, ridges of the character just described, alternate with oUiers which are 
capped with Orange Sand strata ; and while it is not difScult to distinguish the 
one from the other in the field, it would be almost impossiUe to map them out — 
Where the overlying mass of sand is somewhat considerable, springs may be 
observed to flow out at its base, some distance up the hillside, where a terrace 
is usually formed by the impermeable day strata which shed the water. These 
terraces have been found very convenient for the ridge-roads, as they do not 
wash away; but on the other hand, formidable mndlMles are often found on 
them even in the dry season ; they are fed by the springs just referred to. 
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589. Very nearly the same state of things obtains in E. Calhoun, 
and the adjoining hilly portion of Chickasaw, as well as in the N. 
E. corner of Choctaw county. Further than this my investigationB 
in that region have not extended. It must be observed, however, 
that where the White Oak Flatwoods intervene between the hills 
and the Flatwoods proper, the White Oak is also more or less 
prevalent in these hills, and the soil is on the whole superior to 
that above described, in E. Lafayette. 

590. In Winston county, we find the " Noxubee Hills" bordering 
the Flatwoods on the west. Their clay soil, of a deep orange tint, 
which bears the White, Black, and Post Oak, with sturdy Hickory, 
and some Short-leaf Pine ; with " Poplar" on the hillsides and in 
the hollows, more nearly resembles that of the " Pine Hills" of N. 
Holmes and Attala counties, and will be described in connection 
with these (1637 ; 644). 

This soil occuj*8 as far S. as Winstonville ; further S., as has 
been mentioned (1563), the hills bordering the Flatwoods are 
sandy like those of the Gholson ridges. In E. Kemper county, 
however, where the Flatwoods " run out "— on the Bodka, and 
headwaters of Succarnoche River — we once more find hills of the 
Flatwoods character, similar to those of Lafayette (1588). 

Leaving out of consideration, for the present, the red soil of the Noxubee 
HiUs, which seems to be of a peculiar character, it seems highly probable, bolh 
from the evident origin of the soils of the hiUs in question, and from the growth 
they bear, that they are similar in composition to those of the Flatwoods, and 
will require a similar treatment to render them productive. Drainage having 
in this case been, to some extent, provided for by nature, the super-addition of 
Lime and of Vegetable Matter would here, also, be the remedy indicated ; so 
likewise is the intermixture with sand or sandy soils, which can very frequently 
be effected with &cility, by directing properly the hillside drainage, wherever 
sand exists on the hilltops. 

Unfortunately, Lime is not as easily accessible to the inhabitants of these 
hills, as it is to those of the level Flatwoods ; the application of Vegetable 
Matter will therefore be more generally resorted to, to remedy the defects of the 
soil— if, as is probable, they are the same as those of the heavy soil of the 
Flatwoods proper. 

591. North of the Tallahatchie River, in Tippah and Marshall 
counties, the hills bordering the Flatwoods (which here gradually 
lose their peculiarities) are of a different character from those 
described above. As a general thing, the Orange Sand, with its 
accompanying yellow loams, is much more prevalently the surface 
formation ; the Lignitic formation itself [as may be seen on the 
bluffs of Ocklimita Creek near Hickory Flat, (1159)] is generally 
composed rather of sandy materials, and does not change essentially, 
the character of the soil. In N. Tippah, it is only near the bead- 
waters of Muddy Greek, that Flatwoods soils prevail on the hills 
to any extent ] though it is rather in isolated pa tches, than in 
large bodies. 

592. Bottom Soils op the Flatwoods Region, — Of thes^ no 
specimen has as yet been analyzed ; but the fine growth of tin^ber 
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which they generally bear, is proof sufficient of their fertility. As 
may be supposed, they are usually somewhat heavy : hence the 
Chestnut White Oak is one of the prevalent trees, from Tippah 
Creek to the Succarnoche. Large Black and Sweet Gums, Shell- 
bark Hickory, and Willow Oak, are rarely wanting ; the Ash, 
Elm, and " Poplar ", also occur with frequency. 

It would be to little purpose, were I to go into uiy special descriptions of 
localities, so long as no analyses have been made. As a general role, the Flat- 
woods bottoms are wide, and habitually overflowed during wet seasons ; which 
added to their heavy soil, indicates leveling and drainage as their first necessity. 
Of the bottom soils of some of the Flatwoods streams, such as the Loosha 
Sooona^ I have been unable thus fiur to form any definite idea, never having 
seen them save in a mushy condition. On the extreme headwaters of the 
YaUabosha, where the light Flatwoods soil (ir572, ffl), prevails in the upland, 
the bottom soils also are c^uite light and easily tilled. Whenever the Flatwoods 
bottoms have been taken mto cultivation, they seem to yield very fine crops ; 
but the inhabitants complain of their unhealthiness, which is assigned as the 
cause of their not having been more frequently settled. A great improvement 
in this respect might no doubt be effected by proper drainage of the extensive 
low swampy portion^ in which the water remains stagnant during a large part 
of the summer, causing offensive effluvia very perceptible to the passer-by ; and 
also in some measure, no doubt, by marling \^4S1), 

593. In the hilly portion of the Flatwoods Region, where the 
Bottom soils are generally less heavy, they are often remarkable 
for fertility, as evinced by the dense and vigorous growth of 
timber they bear, no less than \)y the results of cultivation. 

The timber is^metimes a serious drawback to theur being taken into 
cultivation, on account of the great labor of clearing ; such is the case, for 
instance, on the Potlockney, a southern tributary of the Tockeney Pata&, in S. EL 
La&yette. The soil varies considerably, some streams bringing in sandy 
deposits, others clay ; the latter portions may be recognized by the prevalence 
of the Chestnut White Oak, the latter by that of the Beech (forming '' Beech 
Kidges ")• Besides these, we find the Sweet Gum, both Shell-bark HickorieSi 
White Oak, Black Gum, " Poplar ", Ash, Maple, Hornbeam, Red-Bud, Holly, 
Cucumber tree {Magnolia auriculata) and even the bottom varieties of the 
Spanish (" Bed ") and Scarlet (" Danish ") Oak.— Precisely the same timber, 
and a very similar soil, occur on the Ocklimita, near Hickory Flat, Tippah 
county ; and nearly the same may be said of the Tapashau (if 641), in S. E. 
Calhoun. The Wlute Oak, especially, is always abundantly present in these 
bottoms of the hilly Flatwoods Region. 

594. Springs and Wells op the Flatwoods Region. — A. The 
Flatwoods Proper. — It is obvious that in a region of the geological 
constitution and surface conformation of the Flatwoods proper, 
springs cannot exist ; for the rain water cannot percolate the soil 
to any extent, and all is at once shed from the surface into the 
water-courses. The latter themselves, while flooded during the 
wet season, go dry as soon as the slowly subsiding surface waters 
have found time to drain off ; and they remain so during the whole 
of the dry season, save, when at times, heavy showers fill their 
channels for a short period. Where the light soil prevails, wells 
can sometimes be obtained at the depth of 15 to 20 feqt. In this 
case, either the gray Flatwoods clays (1165, ff.), or else the marly 
or rocky strata of the cretaceous formation (1116 to 139), form 
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the bottom of the well. In the former case, the water is sometimes 
pretty good, though generally inclining to be magnesian. When, 
however, the cretaceous marls have been reached, the water is 
usually very limy. 

595. Where the heavy Flatwoods soil (T566, flF.), prevails, it is 
but rarely the case that water-bearing strata can be found at any 
moderate depth, and before reaching the marl strata. 

The latter, as stated in the Geological Report, underlie the whole of the 
Flatwoods Region, dipping W. or S. W. from its ejfitern limit, at the rate of 25 
to 30 feet per mile. In the region to the N. of ftouston, their tipper strata^ 
as may be seen at numerous outcrops on the Pontotoc Bidge, consist of alterna- 
ting ledges of rock and soil materials very yariable in their character and thick- 
ness ; sometimes clayey marls, sometimes almost pure sand (11128, ff.). On 
the whole, water-bearing strata are very common in this uppermost portion of 
the cretaceous formation ; and hence it is, that in the whole of this upper 
Flatwoods region water is almost certain to be struck in bored wells, so soon as 
the calcareous strata are reached. Of course the water thus obtained is usually 
very limy ; if not so originally, it is certain to become so by standing in the bore, 
in contact with the marl strata. Frequently too, it is sulphureous and chaly- 
beate ; mineral waters of valuable properties have been repeatedly obtained, and 
are in successful use in some neighborhoods ; although thus far, none of them 
have become more generally known. The chemical nature of these waters, as 
might be expected is on the whole the same as that of the natural springs yield- 
ing mineral water, which are so common in some parts of the Pontotoc Ridge. 

596. The depth of these bored wells increases pretty regularly in some 
regions, as we lulyance westwards from the Pontotoc Ridge ; and may often be 
approximately ascertained by the rule above given, allowing 50 to 60 feet lor the 
depth of a well at the eastern edge of the Flatwoods. Since, as above observed, 
the material of the limy strata is very variable, so that water is not always 
obtained in the same stratum at different places ; since, moreover, the level of 
the 8ur&ce varies to some extent, and cannot be accurately compared ex cept by 
actual leveling ; these calculations cannot of course, be anything more t han an 
approximation, say within 20 to 25 feet of the distance at which w ater is 
actually obtained. Even thus, hewever, they are useful guides in p ractice. 
Boring in these regions is generally easy, and no tubing is in most cases re quired, 
the firm days of the Flatwoods and the marls of the cretaceous being bu t little 
liable to '* cave". The ledges of rock which are struck, are usually of inoon- 
f ideraUe thickness, averaging from 1 to 4 feet ; the thickest ledge of kar d rock 
I know of (which requires to be pecked), in N. W. Chickasaw and adjoining 
part of Pontotoc, being about 8 feet. Lo<^ly (irl52, ff.), limestone strata of a 
more considerable thickness appear ; but I have not heard of their being struck 
in bored wells. 

597. It is but during the last two years, that boring of wells has become more 
common in the Flatwoods ; and when Uiese borings shall have furnished a 
greater number of data, we shall be able to foretell with greater accuracy the 
necessary depth in other districts. The deepest wells to the westward in the 
Flatwoods region of which I have any knowledge, are the following : 

S. 21, T. 5, R. 2 £., and neighborhood, Tippah county. Bored wells 300 feet 
deep. Water rises to within 60 to 80 feet of the surface. 

Mr. Waltup's, S. 4, T. 11, R. 1 E., western edge of Flatwoods, slightly 
undulating. Well 448 feet deep ; water rises to within 75 feet of the surface. 
The calcareous strata were first observed at 300 feet 

Mr. Cannon's, S. 9, T. 13, R. 1 E., Calhoun county. Some distance in the 
hills, W. from the edge of the Flatwoods. Well 401 feet deep ; water rises to 
within 80 feet of surface. Calcareous strata first observed at 375 feet. 

Water is sometimes obtained before reaching any of the principal limestone 
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ledges ; at others, and especiallj near the eastern edge of the Flatwoods, no 
water is struck before passing through some of these. Such is the case on the 
heads of Tallahatchie Mud Creek, where a number of bored wells exist, some 
of which I shall mention : 

Silas H. Wood's, S. 5, T. 10, B. 2 W. Marl was struckat a moderate depth, 
Imt no hard or water-bearing stratum down to 204 feet ; below this came 
alternating ledges, 6 to 18 inches in thickness, of limestone and sandj material, 
for 66 feet ; then two ledges of(calcareous) sandstone, with yeUow sand beneath, 
which yielded water, rising to within 60 feet of sur&ce. Whole depth about 
270 feet. 

N. of Mr. Wood's, along the W. side of Mud Creek, bored wells ayerage fima 
240 to 270 feet, with about the same rise of water. 

At Mr. Laban Grisholm's, S. 26, T. 9, B. 1 £., limestone was struck at 300 
feet ; the ledges were several feet in thictoess. Whole depth 410 feet ; water 
within 70 feet of surface. 

There appears to be, on the whole, more regularity in the uniformity of depth 
of wells situated K. and S. of each other, than in the increase of depth west- 
ward ; in which direction, the material of the cretaceous strata seems to be yery 
yariable. 

598. The above facts and generalities, it will bo recollected, 
refer to the Flatwoods region to the N. and N. W. of Houston. 
At Houston, and in its neighborhood, water is obtained at depths 
between 120 to 160 feet, rising to within 40 to 50 feet of the sur- 
face ; it is probable therefore, that in the Flatwoods W. and S. 
W. of Houston, water could be reached at corresponding depths, 
allowing v5 to 30 feet for every mile in a S. W. direction. 

I am not aware of the existence of any bored wells in this portion of the 
Flatwoods. In S. W. Chickasaw, on the waters of Tibby, bored weUs reach to 
great depths — 1,000 feet and more, as mentioned under the head of the North- 
eastern Prairie Regions (ir570) ; it is probable therefore, that corresponding 
depths would be required in the Flatwoods of Ocktibbeha ; and judging by the 
depths of wells in Noxubee coun^, the same would be the case in &e Flat- 
woods of Winston, Noxubee and Kemper. In this southern region, the upper 
part of the cretaceous formation which contains so many alternating strata of 
hard and soft materials, does not exist, but has giyen way to the stt^ of the 
Rotten Limestone, whose strata continue without essentiiU changes for 800 to 
1,000 feet Wheneyer, therefore, in this western edge of the lime region, Uiis 
rock iB readied without obtaining water, there is no further chance for it within 
the depth just mentioned. 

599. On account of this difficulty, oistems have ccnne into general use in the 
flection ai country referred to. As in the prairie region itself, they are usually 
hewn into the Rotten Limestone itselC wmch in the leyel Flatwoods of Noxu- 
bee, is reached at depths fix>m 20 to 40 feet Down to this depth, therefore, a 
narrow shaft only, like that of common wells, is sunk ; while a cayity of the 
shape of a jug is hewn into the Rotten Limestone, wheneyer it is reached. The 
water of these subterranean cisterns is much cooler than that of the cisterns in 
the Prairie Region, whose arch touches the sur&ce ; and wheneyer it has been 
used for some time, it neariy loses its limyness, and could not ordinarily be 
distinguished from freestone well water. 

In a few cases, where a sandy soil prevails on the surface, shallow 

wells have been obtained before reaching the limstone. These, 

however, usually give out during the dry season. 

600. WeUs and Springs in the Hills of the Flatwoods Region. — 
As might be supposed, springs are not plentiful in a region whose 
soil, as well as the main mass of the hills, consists of impervious 
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clays. It is chiefly in those portions of it, in which the upper part 
of the hills is formed by sand strata (of the Orange Sand age; that 
we may expecit to find them. Ridges of this character, as has been 
mentioned (T588), are not uncommonly interspersed with those 
which consist entirely of Flatwoods clay ; and hence it is that 
the hilly region referred to is not quite as poorly watered as might 
be supposed. It is true, however, that on account of the limited 
extent of the sand deposits from which they flow, these springs are 
more liable to give out during the dry season, than is the case 
further westward, in the re^lar Orange Sand Pine Hills (T630). 

So long as these springs are shed by the impervious clay strata, their water 
is generally freestone, and without any offensive taste. Not so, however, in 
the v^ls which, in districts where sand forms any considerable part of the lulls, 
may be obtained at moderate depths. In these cases, water is usually struck 
immediately above the clay strata in question (known as " Uack dirt " through- 
out the region of their occurrence) and basins for the aoeumulation of the water 
are dug in them. Thus it has time to extract all the soluble matter, that may 
be within reach, and among these, salts of magnesia, lime and soda as well as 
bituminous substances which impart to it a disagreeable taste, and sometimes 
even a sensible color. Not unfrequently, also, the water becomes impregnated 
with sulphur (sulphuretted hydrogen) ; and thus a great variety of mineral 
waters results, which numerous persons are disposed to consider so much the 
more " healthy ", the more obnoxious their taste and smell happen to be. 

601. It cannot be too strongly urged upon the inhabitants of 
these regions [as well as those of a more southerly portion of the 
State where a similar condition of things exists, (ir756)] that the 
habiiual use of mineral water proper, of any kind, is no more 
rational than would be the habitual use of any other medicine, 
with persons in a normal state of health. It is often said, that 
mineral waters are " nature's own remedy " ; which may be true 
enough, provided there is something to be remedied. The Epsom 
Salt, Glaubers Salt, Gypsum, etc., contained in these waters, are 
no less purgative, debilitating and therefore injurious to persons in 
good health, than the same articles are when derived from the 
druggist's vials. 

There can be no doubt, that in miasmatic districts, where injurious influences 
are continually at work, these may be counteracted, to seme extent, by the 
habitual use of preventives ; and the tjoeak chalybeates whi.'h are so numerous 
all over 'the State, have in many instances proved a decided benefit to the health 
of the population using them, as « preventive of fever and ague. Bat while 
ti^is may be true to some extent of pure chalybeates, and while, moreover, it is 
universally acknowledged that vrater entirely free from mineral ingredients is 
&r from being the most healthy ; yet there can be no doubt that the habitual use 
of magnesian waters is highly injurious to most constitutions, undermining 
them slowly but surely ; especially so in climates prone to the occurrence of the 
fever and ague. It is very frequently the ease, that mmilies moving to residen- 
ces where such mineral waters occur find their health decidedly benefitted by 
their use, during the first year. Hence the conclusion is drawn that their 
mineral spring or well is " mighty healthy water", and its use is continued. 
The second year, cheeks begin to pale and an occasional chill occurs, which in 
its turn is treated with increased potations of the " healthy water *\ After the 
lapse of the third, and sometimes the fourth year, "tallow face" and "ague 
cake " prevail all around ; and the place is perhaps sold at a sacrifice, under the 
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firm conviction that the country is so unhealthy, that eyen the '^ healthiest 
water " will not protect its inhabitants. The water is not blamed, because the 
experience of the first year has " proved " it to be beneficial to heiilth. 

602. Now, there is nothing surprising in the circumstance, that vigorous ple- 
thoric constitutions should be benefitted, for the time being, by a Water having 
slightly lai:ative properties. So they might be by using small doses of Epsom 
Salt. But it does not follow that, because the disease, or tendency to disease, 
has been removed by a medicine, that medicine ought to be continued habitually. 
The return of the original indisposition might thus be prevented ; but a new 
one would be sure to arise in its stead. 

Mineral waters of any considerable strength are medicines just as properly, as 
any prepared in the druggists labaratory ; and their indiscriminate use will 
ultimately produce no better results, than could be expected to follow a sys- 
tematic consumption of the contents of a drugstore. 

603. While this is true of magnesian waters, the same cannot be 
maintained with reference to those impregnated (as the waters of 
our bored wrells generally are) with cai*bonate of lime. Experi- 
ence has conclusiyely proven, that persons habituated to the use of 
waters containing a moderate amount of carbonate of lime, do 
not necessarily sustain any injury therefrom ; although their tend- 
ency to certain classes of diseases, not so prevalent in adjoining 
freestone regions, may be increased. 

It is quite probable, that a certam small amount of lime, such as spring 
waters usually contain, is quite beneficial, as furnishing an important ingredient 
to the animal economy. While, therefore, excessive limyness of water in daily 
use, may prove injurious, and has been known to do so in numerous cases, the 
amount of lime usually contained in the bored wells of the prairie region and 
the Flatwoods, oannot be considered as necessarily unhealthy ; though to be sure, 
they may be to some constitutions, and to those not accustomed to their use. 

6(H. It must be recollected, that the water of wells bored in the western 
portion of the Flatwoods, and in the hilly region adjoining, may become magne- 
sian in consequence of its passage through, or long standing in, the black clays 
of the Lignitic (Flatwoods) formation, which there overlies the limestone strata. 
If the taste, or effects on health, should induce any suspicion of this being the 
case, the following mmple test may be applied : boil the water in tkperfecdy 
dean kettle, for at least an hour ; aOber cooling, pour it out into a clear and dean 
tumbler, cover it over, and leave it to settle until it becomes perfectly clear and 
free from floating particles. This may sometimes require a whole day ; when 
it is clear, dip out half a teaspoonfhl with a clean silver spoon, and let the vrater 
so tAk^n evaporate in the spoon, in a place tree from dust. It may be set on 
the stove, but ought not to be made to boil violently. If afterwards any con- 
siderable amount of salt (in the shape of a white dust) is found in the spoon, 
the water ought to be submitted to a chemist"" If, on the other hand, only a 
dlght general tarnish remains in the spoon, it will usually be safe to use the water. 
o05^ What has been said above concerning the mineral or magnesian wdls of 
the Hilly Flatwoods region, holds good also, of course, in regard to the natural 
mineral springs, which ace not uncommon in the same region, and become very 
abundant in W. Calhoun, and some parts of Choctaw and Winstcm counties. 
There, strata of sand, and black sandy clay, which frequently replace the heavy 
Flatwoods clays, or alternate with them, give rise to numerous springs, which 
are mostly more or less mineral Their most usual character is that of magne^ 
sian chalybeatea, often with sulpkuretied Iktfdrogen. For some fiirther particulars 
regarding these waters, see '* Waters of the Yellow Leam Region (l669, ff.). 

* Any specimen of water aent to the Staie Geokigist at Oxford, firee of freight 
or other charges will be examined, and the result commumoated to the owner, 
fi«e of charge. 
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6053 It is not nnfrequentlj the case, that bj jadicioufllj selecting the site for 
a well on those ridges whose upper portion consists of sand, water maj be 
obtained without touching the " black dirt." This can very commonly be dcme 
in the heads of hollows, at, or little above the point where the three slopes meet. 
At all events, however, it is advisable to use cisterns rather than the natural 
water of the Hillj Flatwoods Begion, whenever it possesses any considerable 
taste of mineral matters. 



THE YELLOW LOAM REGION. 

OOMFBISINO NOBTH-WXST TiFFAH, MARSHALL, THE OBBATEB PABT OF DbSoTO, 

East Pakola, Lafatbtte, West Calhouv, Tallabusha, pabt of East 
Tallahatchie, EabtGabboll, Choctaw, East Holmes, Nobth-bast Yazoo, 
NoBTH Madisok, Attala, Leake, Winston, Neshoba, pabt of Kemfes, 
Laudebdale, Newton, (gbbateb pabt) and Nobth-east oobnrb of Soott. 

606. I embrace under this head, for the present, all that portioa 
of the State lying between the Mississippi Bottom on the West, 
the Flatwoods Region on the East, and N. of the territory of the 
marine ealcareons Tertiary (1^192 to 229 — see map); which em- 
braces the counties above named. 

Of course the soils on this krge territory are very numerous and yariable, 
and there is in most cases no sharp line of demarkation from the a^oiniiig 
districts. Until, howeyer, a greater number of soils from the several portionB 
of this territory shall have been analyzed, it will serve no practical purpose to 
subdivide it into minor groups. 

The general characteristics of its soils may be thus defined : 
that those of the better class of uplands are formed by a yellow 
or brownish-fellow loam (1^332. ff.), varying greatly in thickness, 
from a few inches to as much as 20 feet, but averaging about 8 
feet, which forms generally a light soil, and is underlaid by either 
loose sand, or red hardpan of the Orange Sand formation (T6 to 
77) ; while on the poorer uplands, the loam is very thin or entirely 
absent, and some of the materials of the Orange Sand, or their 
intermixture with the yellow loam, form a sandy soil which, though 
at times quite productive at first, wears out very rapidl;^. 

607^. The former soils are timbered, essentially, with Spanish 
(*• Red "), Red (" Black ") and large, sturdy Post Oak, and Hickory, 
to which, especially in cases both of unusual heaviness, and light- 
ness, the Black Jack Oak is very generally added. In the rich 
hill soils, and very commonly on the slopes, and near the bottoms, 
the true Black Oak, or Quercitron Oak, is also common. 

607> The Scarlet (" S^ish") Oak is found among these commonly occur- 
ring trees, everywhere more or less ; its prevalence, however, is considered an 
un&vorable symptoai as regards the fertility of the soil — ^it belongs more partic- 
ularly to the' poorer class of the " Yellow Loam Soils/' merging towards the 
"Pine Hill » and **BUck Jack Ridge" soik of North Mississippi, which are 
characterized in general as above stated, by their sandiness, and as concerns 
their growth, by Post Oak, Black Jack and Short-leaf Pine, among whkih the 
Spanish (" .8^"} and Scarlet Q'Spanish") Oak appear scatteringly, and of Unk 
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or acrabby growth ; while Hickory is absent or present only in small trees» and 
Black and Ked C' Black") Oak arti wanting. MoreoYer, the Chestnut tree, 
thoogh not abundant in indiyidnals, is a very constant iidiabitant of the poorer 
class of rMge aoQs d N. Mississippi. 

608. We find of course, all degrees of transition from one extreme 

of the soils above mentioned to the other, and it would be futile as 

weir as useless to attempt to define and distinguish them strictly. 

For these transitions are essentially incident to the manner in 

which these soils were formed, since, when the loam was carried 

over, and deposited on the Orange Sand strata, its lower portions 

would unavoidably become mixed, to some extent, with the loosened 

materials of the latter. We find^ therefore, in examining a profile 

where (as in road washes) the loam and Orange Sand are exposed 

together, that near the line of junction, for a foot or eighteen 

inches, we have a ^ry sandy loam or clayey sand, corresponding 

exactly to the Pine and Black Jack ridge soils, while higher up, 

there is less sand, and when thicker than two feet, the loam appears 

nearljr of uniform character thence upwards. 

While, therefore, it is oonyenient to keep in mind these two, as the principal 
types of soil, for conrenience of comparison and description, it will, in many 
cases, be entirely optional with the observer, to which of the two classes his 
particular soil shall be counted as belonging. 

609. It is very essential, howeyer, in judging of the position of any of these 
soils in the scale of comparison, to take into account not only the kind (species) 
of the trees, but also their mode of growth. The Black Jack and Post Oak, 
especlaUy, as sfiecies, belong to the poorest as weU as the richest upland soils, 
both of this region, and of Mississippi generally; and the Spanioi ("JM") 
Oak, while its range as to quality of soil is generaUy less than that of die oilier 
two, woukL cause even a greater number of mistakes, if relied on as a speeies to 
indicate any particular quality of soil ; not only on aooount of its wide distribu- 
tion, but, also, because of the greater difflcultjr of dislSnguisfamg from one another 
the different forms it assumes on the seyeral kinds of soil. 

610. A good sized Post Oak of sturdy, thick>^t growth, with stout, crooked 
branches, which decrease ra^ndly in tiiickness, and with a dense well shaped 
top, will neyer be found on a poor or easHy exhausted sofl. But let it be smali 
andiscrubby, with numerous small branches, and a lone tattered top; or its 
trunks tall, thin and tapering, yrith long, rod-shaped bnmcnesi themselyea often 
coTeted with stout ibliage; and an open, irregular, or tattered top, or muek 
elongated (in the shape of a Iob^ Pecan nut): and little » to be ezpedted of the 
natural resources of the soil 

611. With the Black Jack Oak, the characteristics are somewhat diffetMt 
The short and knotty Black Jack, whose trunks will sometimes scarcely yield 
a stMdght piece long enough for a fbnce-post, and generally places the purchaser 
of cord- wood under a great disadyantage ; wh^ possesses short and very 
crooked branches, and a tattered, open top, is the characteristic tree of the poor 
sandy Black Jack ridges ; and when yery small besides, it denotes the very 
poorest soiL Dense rounded tops, with rather low, but straight trunks, belong 
to the heayy prairie soils of the cretaceous formation (Monroe, Ohkdcasaw), and 
on the other hand, to the fertile, but extremely sandy ridge soils of 8. Noxubee, 
Kemper, Lauderdale and Jasper, while on the fertile yellow loam soils of North 
Marshall, Holmes, Madison, etc., the Black Jack rorms large, weU shaped, 
spreading trees, sometimes fifty feet and more in length, yrith trunks compara- 
tiyely straight— or at least, not whimsically knotty like those of the Fine Hills ; 

11—19 
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but genenlly leaning oyer to one side with a regolar corre, and without strag- 
gling branches on the trunk below the top. 

There are probably few trees, which, like the Black Jack, cau 
flourish on such extreme oppositesof soil (1347^); and it would be 
highly interesting to ascertain, by comparatiye analyses, what is 
the peculiarity of the soil by which the tree is guided in its selection. 

612. As for the Spanish ('' Red^) Oak, it does not frequent soils 
of any extreme character, either physical (as to lightness or heavi- 
ness) or chemical. 

Soils where this tree prevails^ are generaUy easily tilled, yet not liaUe t» 
suffer from drouth. But as to their qiudity, a great deal depends upon the sixe 
and form of the tree. If it he rather stout ; if the main branches grow out at 
a large angle (more or less square) so as to form a rounded top, closed on all sides, 
the soil is sure to be a strong one. But if the trunk is lank, slender, and of a 
whitish hue ; forking into straight slender branches tending iqpwards, somewhat 
in the shape of a broom, and presenting a tattered top which is open below : 
little can be expected of the soiL 

613. Very nearly the same applies to the true Bed, and Black 
Oak proper, which are not distinguished in Mississippi, but are 
both usually comprehended under the title of Black Oak. The 
White Oak proper, when of a sturdy growth, with a rounded top^ 
belongs to the best of "hommock'' soils; but it is not a safe mark 

to judge by, when it is a lank and tall growth, with a very loqg top. 

614. I haye thus briefly characterised these, the principal forest trees of the 
Yellow Loam Region, for conyenient reference in the special description of its agri- 
cultural features. It is necessary, of course, to exercise judgment in the applica> 
tion of the rules giyen aboye, which are the result of personal study, as well as» 
in a great measure, the expression of experience afloat among the people, which, 
when reduced to a system (as no doubt can be done by careful inyestigation) 
will be of the last importance in the selections of lands, and might render analy- 
sis almost unnecessary (f 372). 

615. It is not only the 7node of growth^ but also, and very essentially, the nztr 
of the trees which requires to be taken into oonrndeortion, in order to come to 
a correct conclusion concerning the fertility and peculiarity of the soiL It i& 
with these several types of one and the same kind of tree, as it is with many 
aeparate species— as ibr mstance, with the Fines. By common consent, we gen- 
erally consider the presence of Fine among the Oak growth, as a sign of a soil 
inferior to that which bears the Oak alone ; and yet, there is no surer siga 
of a good soil in many of the bottoms of S. Mississippi, than the presence of 
huge Fines even among the Sweet Qum, Foplar, Mulberry, and bottom Oaks. 

Sor is it to be expected, that in any region all the trees of one species should 
exhibit the same type of growth. The soil of the hillsides will differ somewhat 
from that of the hilltops ; and moreover, where the growth is crowded, the- 
peculiarities of form may be lost or ill defined. It is the type of well devdoped 
trees which must be noticed, rather than of the majority of a crowded growtii. 

616. Table lands op N. Marshall and N. W. Tippah. — ^The 
lands known as the Marshall Table-lands are among the most fertile 
uplands of the Stale, and are found to be particularly suited to the 
culture of cotton. I have not as yet made a detailed examinatioa 
of this region, and can only give generalities concerning it. — ^The 
face of the country (on lower Wolf River and the northern heads 
of Cold Water) is gently undulating, generally so as to be in little 
danger of having the soil washed away, provided the process of 



f617, 618,819] ANALYSES OP MARSHALL COtTNTT LaJTDS^ 29i 

m 

*' circling" be moderately well executed. The soil is formed of a' 
brown loam, which overlies the Orange Sand strata — the lootiW i? 
generally from six to eight feet in thickness, but sometimes more. 
The material is, on the whole, rather heavier than that of the yellow 
loam lands of S. Marshall and Lafayette, and also of darker color 
— greatly resembling, in these respects, the brown loam of the 
Southern River Counties (1687) — to which, also, it approaches 
closely in composition. — The timber consists essentially of Oaks and 
Hickory ; the Post is perhaps the most prevalent tree, which is 
accompanied on the more clayey belts, by the Black Jack, on the 
lighter soils, more prevalently by the Spanish {'"Red"), the true 
Red, and Black Oak. The sturdy and vigorous growth of the Post 
Oak, and the corresponding characteristic forms of the othev 
trees, denoting a soil of great fertility, are very sti'ikingly develr 
oped here. 

617. The aoil proper, as at present existing, is not generaUy rich in* 
vegetable matter, &nd often differs bat little in aspect from the subsoil found at 
two to three feet ; but we commonly find to the depth of ten to twelve indies 
from the surfiice, a soil whicb differs from the lower layers in being more meUow 
in cultivation, and having a shade of chocolate or " mulatto '* color added to ^e 
reddish brown of the su^iL The foUowing analyses of soil and subsoil of this 
region, refer to specimens furnished by Judge A. M. Clayton, from his planta- 
tion near Lamar, and were considered by him fair specimens of the soil of tibe 
slopes of the dividing ridge between the waters of Ck>ld Water and Wolf BiverSi. 

618. Ko. 216. Soil of Mabshali. Coitntt Table-lands ; from Judge A. M. 
Clayton's plantation S. 30, T. 2, B. 1 W., near Lamar, Marshall county. From 
a level tract below the summit ridge : 

DepGi: Ten inches. 

Vegetation: Hickory, Black Jack and Post Oak, mingled with some Sweet 
Gum and an occasional Spanish Oak. 

A mellow soil, of a '* mulatto " tint Saturated with moisture at 62.4 d^ 
Fahr., it lost 6.842 per cent water at 400 deg.; dried at which temperature it 
consisted of : 

Insoluble Matter 83.347 

Potash 0.549 

Soda 0.082 

Lime 0.245 

Magnesia 0.479 

Brown Oxide of Manganese 0.760 

Peroxide of Iron 4.798 

Alumina 6.282 

Phosphoric Acid 0.068 

Sulphuric Acid 0.062 

Water and Organic Matter. 4.195 

100.033 

619. No. 235. Subsoil of Marshall County Table-lands ; from Judge A^ 
M. Clayton's plantation, S. 30, T. 2, B. 1 W., near Lamar, Marshall county : 

Depth : Ten to twenty inches. 

Vegetati<m : Same as the preceding. 

A pretty solid, yellowish-brown loam. Saturated with moisture at 62.4 deg. 
Fahr., it lost 7.423 per cent, of water at 400 deg. Fahr.; dried at which temper- 
ature, it consisted of: 
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Insoluble Matter (as abore) 83.903 

Potash 0.700 

Soda 0.049 

Lime 0.139 

Magnesia 0.579 

Brown Oxide of Manganese 0.332 

Peroxideof Iron 3.862 

Alumina 7.279 

Phosphoric Acid 0.236 

Sulphuric Acid. 0.054 

Oi^ic Matter and Water 2.716 

100.399 

Oro. The analyses show the important &ct, that the subsoil of the Mar- 
•kail table-lands is, generally speaking, richer in the most important nutritive 
n^gpedients of the plants (Potash and Phosphoric Acid, also Magnesia), than 
ilie surface soil, and that those which are deficient in the subsoil as compared 
with the Bur&ce soil (Soda, Lime, and Sulphuric Acid) are those most readily 
sapi^ied by artificial means. The determination of the absorbing power for 
■loistuie ^ows, moreoTer, that no important chai^ wiU be effected in this 
it8pect,.by bringing the subsoil to the surfiuse — which, by exposure and tillage, 
soon beeomes equally mellow with the present surface soil. Deep plowing and 
aobsoilingr in the sense of turning up the subsoil (1503, ff.), is therefore deariy 
Uioated as the means of bringing into action, the great native fertility of this 
asil ; in addition to which, the use of lime, both as a sthnidant and nuferitiTe 
m|^«die&tr is to be primarily recommended. In view of the deficiency of Soda, 
m both the surface soil and subsoil, an addition of common salt to any manure 
wed, would be found useful ; and plaster (gypsum) would greatly benefit the 
aoil, not only as a stimulant, of which the subsoil stands in need, but also as 
supplying two important ingredients in which, otherwise, the soil is somewhat 
deficient. 

621. It is important to observe that, as a convenient source of lime, the marl 
(tll8, ff ; 1^), and limestone (191, £), region of Tishomingo is very aooessible 
hj Railroad to this section of the country. 

The nearest marl deposit on the railroad, with which I am acquainted, oceurs 
Mar Ghawalla Station on the M. A C. R. R. It is probiU>le, however, that 
deposits of blue marls and glauconitic limestones, occur near at hand, on Muddy 
IVeek, and Hatchie, m Tennessee. The mari at Ghawalla (lUl), is of the 
Xotten limeBtone chameter, yellowish and dayey ; a specimen yielded on 
Mialysis, twenty-one per cent, of caibonate of lime ; but it is likely that marls 
adier in lime than Uie one analyzed, and which would pay better Ibr transpcHrt- 
Mn, may be ibund between OhawaUa and Farmington. If the impure green- 
aandy limestone of the Ripley Group (1150, ff.), should appear anywhere on 
Satdiie or Muddy Greek, near the railroad, it might pay well to bum it inte 
lime for agricultural purposes. 

Further east, near the Mississippi line, and in particular where the railroad 
dresses Bear Greek, the gray limestone of the Garboniferous formation is found 
(l82); which if burnt, on account of its greater purity, mi^t pay better for 
transportation, notwithstanding the greater distance firom the point where it is 
Id be employed. 

622, The Table-land soils of North- West Tippah, such as they 

are found north of Salem, do not differ much, apparently, from 

those of Marshall ; in their growth, the Spanish (" Red "), true Red, 

and Black Oak are rather more prevalent, alongside of the Post 

Oak, than is the case on the soils analyzed, where the Black Jack 

is very abundant ; the color of the loam, also, inclines less towards 
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brown than is the case farther west, and the face of the country 
gradually becomes more hilly as, after crossing Wolf River, near 
Spring Hill we advance eastward. 

In Marshall county the material underlying the surface loam is generally a 
reddish bardpan (of the Orange Sand formation), which sometimes is impervious 
eno^h OTen to give rise to springs, or at least, to retain the water in pools in 
the Ms of the streams, after Uiey have ceased to flow — os, unfortunately, they 
very generally do during a lurge portion of the summer, in the "table-laftd" 
region. As, however, we approach the dividing plateau between the waters «f 
W<df Biver and Hatehie, in T. 1, R. 2 and 3 E., and the northern portion of T. 
2 of the same range, we find the strata underlying the loam to consist of looser 
white or yellowish sand, in consequence of which, the soil washes very badly; 
though according to the inhabitants, it is " good enough as long as it will stay^; 
while still further east, on the waters of Muddy Greek, as well as southward, 
the surface becomes more hilly and sandy and the soil inferior. — The streams of 
this plateau land flow only a short time even after the heaviest rains, their water 
beixkg rapidly absorbed by the soil ; though even here, a stray layer of clay 
traversing the sand, will occasionally give rise to a spring. Wells require to be 
sunk to considerable and inconvenient depths, in order to obtain a steady supply 
of water during the summer ; and stock water requires to be kept in artinciiSL 
ponds. The peculiar shallow, rounded form of the hollows in this region, 
immediately recalls the same feature as occurring in the Fine Hills of South Mis- 
sissippi under similar circumstances (ir77). 

623. It is greatly to be regretted, that circling was not practiced at an earlier 
date in this region ; for large tracts, originally covered (though not to a great 
depth) with an excellent soil, have already been irrecoverably lost to cultivaticwi 
by washing. When the surface loam has been penetrated, the latter process 
goes on with fearful rapidity, and requires the most energetic measures to check 
it. Not only is the soil, and all that could possibly serve as a foundation for a 
soil, carried away from the hills, but the materials thus removed cover over the 
fertile branch bottom^ in company with a flood of sand, which renders them, 
useless for all time to come. 

The difficnlty just mentioned, though rarely met with to the extent to whicb 
it is experienced here, is of very frequent oocurrence in this State, in oonse* 
quence of the great prevalence of loose sandy materials as the substratum of 
the loams forming the soil and subsoil, and may as well find some discussion im 
this place ; since it is especially in the ** Yellow Loam Begion" that the inroadft 
of the hillside washes are acquiring, more and more, SiU alanning importaaoe^ 
not only to the cultivators of the soil, but aLso to many villages and county 
seats, which seem to have been located very generally, by preference, upon saw 
ridges, and not a few of which axe in danger of going, in the most literal sensflg 
" daum hill", 

624. ** Circling" or " horizontalizing " the hill sides, in cultiva- 
tioni, is certainly the first necessity in the present condition of 
things, and will do a good deal towards preventing the commence- 
ment of this evil. This is now becoming so universally known 
and acknowledged that no one who neglects this necessary measure 
of self defence, can claim to be considered as obeying the dictates 

of ordinary prudence and common sense. 

Sufficient attention is not as yet paid, in general, to the careful and accurate 
adjustment of the level, on which the success of the whole absolutely depend^ 
and without which, the very measure intended to remedy the evil, is nuMfc 
<»Jculated to bring it about. 

625. No one can trust his eye alone to reoognize the true level with einm 
moderate accuracy ; and the common water level, at least, ought to be.€onsidered 
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as indipensable an instrument on every upland plantation, as the steelyards 
which serve to weigh the crop. It should he found, ready made, in every 
country store and tinshop— it need not cost more than half a dollar, glass tabes 
and all. But the planter may in case of need make one himself at any time, 
from a piece of cane, or the tube of an elder, fitted at each end with a small 
medicine bottle, such as may be obtained at any drugstore — the bottom being 
cracked off and the bottie connected, neck downwards, with the horizontal tube, 
by means of a smaller tube (of cane or elder) which can readily be made to fit 
both the neck of the bottle and a hole bored into the side of the main piece ; the 
tubes ought to be as wide as possiUe, but the glass tubes or bottles should not 
exceed, for oonvmimt use, half an inch in width ; and the hori2X>ntal tube ought 
not to be shorter than twelve inches — ^two feet is the desirable length. The 
ftcility of sighting over the top of the water in both ends, is much increased to 
an inerperienced eye, by colonng it in some way — with logwood, indigo, Poke- 
berry, Blood-root or the like. And it must be recollected, that the points sighted 
— wmch should not be at excessive distances, especially when the instrument is 
short — are on a level, not with the foot of the stick on which the instrument is 
supported, but with the surface of the water, or the eye of the observer while 
sitting ; and that, therefore, the hei^t of the latter above ground must be 
measured downwards firom the point sighted on a pole at the ower end, in order 
to obtain the point on the ground corresponding to the foot of the instrument 
Moreover, if the surface is at all irregular', a single level taken at the middle of 
the slope is not enough to insure the plow-hands keeping " on a line'' with it at 
any distance ; but several of these level lines ought to he seen and marked off, 
once for all, if possible. 

626. Hillside " horizontalizing", however, is not of itself an 
effectual remedy, unless accompanied by deep phwiii^, not only in 
making the furrows between the rows, but in the entire process of 
tillage. 

Unless tiiis is done, so as to render the soil capable of absorbing rapidly a 
large amount of water, the latter is sure (unless indeed the soil be extremiely 
porous of itselO to accumulate on the sur&ce in the furrows, in heavy rains, to 
such an extent as to break through at some weak point, from which, thereafter, 
the washes will extend so mw^ (he more rcgndli/f as the process of horizontaUzing 
itself has made the collection of the water in channels easier. And the same 
double inconvenience, precisely, always results from imperfect leveling of the 
ftutowB, as any one who will observe Uie point can convince himself. 

Deep plowing, therefore, while advisable almost everywhere as a matter of 
general policy, is doubly usefhl in lands sulject to washing. And when, in 
addition, analysis has demonstrated (as in the case of the " Table-lands") tiiat 
the richest portion of the soil still lies untouched beneath the present range of 
the plowshare, inducements enough, it would seem, are offered to planters for 
the final abandonment of the prontless, and in the case of hilly lands, positively 
suicidal system of shallow tillage, now so generally prevalent. 

627. When washing away can be prevented in lands circum- 
stanced as is a large portion of the yellow lands of the State (viz : 
underlaid, at the depth of a few feet, by pervious sands of con- 
siderable thickness, the very causes which at present prove so fatal 
in many cases, will be turned to positive advantage. For no 
artificial arrangement, however, complete and expensive, could 
bring about as perfect a condition of thorough drainage, as 
naturallv exists in these soils. 

When, however, the thickness of the retentive loam muck exceeds about 4 
^t ; or when the underlying sand, instead of being loose and easily penetrated 
by water, is more or less indurate and cemented into " hardpan", then thorough 
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draina^ by artificial means may become, if not absolutely necessary, at least 
yery expedient and useful (i407»ff.; 413^ ). 

628. It is higly important to the agriculturist, especially whoQ 
the subsoil or loam stratum proper is shallow, to prevent the 
washes from penetrating the loam into the underlying sand or 
hardpan. 

Should the sand be loose, the moment the water reaches it, an undermining 
process will begin, which will cause the land to waste with greatly increased 
rapidity. Should it, on the contrary, be an imperrious haidpan, as is very 
frequently the case^ the increased mass and Telocity of the water will rapidlj' 
widen its channel, casting away the sides of the gidly. In any case, when the 
sandy strata are once reached, the space thus laid bare is absolutely lost to cuUi- 
vation, unless artifically coyered with fresh soil ; for the sands of the sea-beach 
are not more arid and hopeleasly sterile, than are those of the Orange Sand 
formation. So long, therefore, as the washes remiun within the loam stratum^ 
the soil can be reooyered for purposes of cultivation, not (mly in the region d 
•the Marshall and Tippah " Tablelands," but very generaUy where the, remarin* 
foly uniform, yellow loam stratum prevails. Old fields cut up with waidieB need 
not, therefore, be considered as irreclaimable, unless this loam has been absolutelj 
•carried.away, exposing the sterile sand — which, in general, it is not difficult to 
distinguish from the subsoil loam, since the former very rarely possesses tints 
similar to those of the latter. In N. Mississippi especially, the dull yellowish- 
brown tints of the loam generally contrast pretty strongly with the reddish* 
brown or orange hues of the sand. 

The loam exposed by these washes, so far from being sterile^ is 
•often found emmently fertile, in consequence of the decomposing* 
or " fallowing" action which has been exercised upon it hy the 
atmosphere (1357). In N. Marshall, especially, striking instances 
of this kind have often occured. In general, these washed surfaces 

require to be treated like subsoil fields (1506). 

As regards the cure of washes already formed, it is oftentimes by no meaoek 
easy. It cannot always be done by simply filling them up, because the IOO00 
material thus introduced is liaUe to be washed away again by the first hard ram ; 
unless, at the same time, an underdrain is laid at the bottom of the gully, so as 
to carry off the water rapidly, without allowing it to set the mass afloat. 

629*. South of the waters of Wolf River, on the northern 
branches of Tippah Creek, in Tippah county, the land is generally- 
much inferior to that of the " Table-land'' region. The surface is" 
much broken, and the covering of loam thin or almost entirely 
wanting on the ridge lands, whose soil is sandy, and timbered^ 
•cUefly with inferior Post Oak and Black Jack, at first only with 
occasional streaks of Pine, which gradually becomes one of the 
regular occupants of the soil ; some Chestnut, also, is almost 
invariably present. The slopes towards the bottom, however, (aa 
well as the latter themselves) are of good quality, and resemble 

the " Table-land'^ soil. 

Very nearly the same condition of things obtains in TT. 5 and 6, R. 1 R,. 
save that the lands often possess somewhat the character of the ** WJa of the 
Flatwoods Regbn" (ir587) ; so that the country on the Ocklimita is an exact 
copy of that on the headwaters of Yookney — e. ^., the Fotlockney, Otuckalofis 
etc., and the same character continues K of Tippah Creek, in Marshall county. 

629^. West of Tippah Creek the country improves, being lesB 
broken, the Pine disappearing, the growth of the Post Oak and 
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Black Jack becoming belter, and more mingled with Hickory. 
Spanish (**jRed") and other oaks ; while the loam stratum becomes 
thicker, and the soil in consequence less sandy. 

South-west Marshall I haye not personally visited, but its features are said 
to resemble altogether those of adjoining portions of La&yette, and the country 
bordering on the M. G. B. K., viz : undulating oak uplands, whose soil-loam is 
somewhat paler in color than that of the K. Marshall " tablelands", a little- 
lighter on the whole, and die stratum of less thickness ; and interspersed at 
times with lighter ridges, where the soil is sandy and the timber correspondingly 
poorer. 

680. In Lafayette county, a line drawn from the N. E. corner 
(the mouth of Ponskous Creek) to the head of Yellow Leaf, down 
that creek to its mouth, and thence nearly due S., will leave S. and 
E, of it the main body of the "Pine Hill" lands (TBOT^), of the 
county. 

N. and W. of it, but little Pine is to be found, the face of the country being 
ei&er broken ridge lands with a Tery sandy soil, bearing an inferior growth, 
chiefly of Post Oak and Black Jack, commonly accompanied by the Scarlet 
(** Bpanish ") and more or less, by the Spanish (" Bed ") Oaks ; or broad ridges 
less high and abrupt, forming uplands more or less undulating, composed of 
Orange Sand covered by a stratum 2 to 4 feet in thickness, of yellow loam. 
The Spanish Q' Bed ''\ Eed (^" BlacJc'\ in part) and Post Oak, and Hickorj', 
form the prominent growth of these lands ; but according to their position in the 
scale of transition into the sandy ridge lands (1[606 ; 607^ ), more or less 
Black Jack and Scarlet (" Spaniah ") Oak is added to the above, and the shapes 
of the trees vary as before described. In some points (as on Clear Greek) the 
better class of lands, also, bear the Black Jack, of the same type as on the 
Marshall Table-lands, but this is rather the exception. 

On the fine cotton uplands lying between the creeks forming the immediate 
confluents of the Tallahatchie, in N. W. Lafayette, the Spanish C' Bed ") and Bed 
(" Black ") Oak, together with occasional sturdy Post Oaks, are finely developed 
and together with the Hickory, characterize the best lands on Woodson's Hidge, 
the College Hill Ridge, &c., which are little inferior to the Table-lands of 
Marshall ; and to which, although I have not as yet been able to analyze them, 
I have no doubt the same remarks will apply, in general, which have been made 
in reference to the former region (f 616, ff.). It is to be observed, however, that 
the stratum underlying the loam generally, is not loose sand, but reddish hardpan. 

In this northern and north-eastern portion of the county, large bodies of fine 
uplands exist ; they are always more or less interspersed, however, with higher 
and more sandy ridiges, and even level tracts which the lank growth and whitisli 
bark of the oaks,* no less than experience, show to be of inferior fertility. 

The dividing ridge between the Yockeney and Tallahatchie, on which Oxford 
stands, varies greatly in its character from place to place, viz : from that of 
Woodson's Ridge to that of the poorest Black Jack ridges. The bodies of good 
land are, therefore, small, and extend chiefly along the branch bottoms ; and 
such is more especially the case on its southern slope, towards the Tockenoy- 
Patafa River. Here as elsewhere, in general, the loam stratum increases in 
thickness and quality as we advance westwanL 

631. The uplands bordering upon the Yockeney-Patafa, in S. 

Lafayette^ are generally very nauch broken, and although the lower 

hillside growth is often indicative of a good soil, the sandy summits 

of the narrow ridges offer little inducement for cultivation. It is^ 

chiefly the branch bottoms (which are generally narrow), the 

slopes, and bottom of the river itself (which is, however, subject 

to overflow) that are cultivated. 
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The same, precisely, may be said of the country on the waters of tfaa 
Otuckalo&, and on the northern confluents of the Loosha Sooona, in CaUiovii 
oounty, as well as of adjoining portions of K. E. Tallabusha ; only that im 
generat the Short-leaf Pine is mingled here with the ridge Oaks. The bottsoa 
lands of tliese creeks are yery fine, and heavily timbered, with trees denoting 
rather a heavy, though a fertile soiL The slope of the hilLs towards the bottooi 
of Scoona is gentle, and forms a tract of rather heavy upland soil, timbered witk 
Spanish (" Bed ") Post, and Red (" 'Black ") Oak, and Hickory. The bottom 
lands of the Scoona, which are extensive (Uie bottom being 1)4 to 2)4 miles 
wide), and whose growth leaves no doubt of their being very fertile, have hardlf 
been &irly tested as yet, on account of their being su^ect to overflow ; and as 
the soil is, at the same time, somewhat heavy, it cannot be tilled early enough 
in spring, unless first reclaimed. 

632. Of Yallabusha county, claimed by its inhabitants as being, 
in an agricultural point of view, the best of the upland counties of 
the State, I know from personal observation only the central 
portion, adjacent to the M. C. R. R. ; which, however, is said to 
represent pretty fairly also the western portion. N. of Coffeeville 
it is a gently undulating region, with a yellow loam soil, oak 
growth^ etc., much resembling the fertile oak uplands of N. Lafayette, 
and generally possessing a reddish hardpan subsoil, which not 
being very pervious, a good deal of injury is done to tlie lands by 
washing. 

Here, also, a great deal of good would be done by deeper tillage, not only as 
a preventive of washing and injury by drouth, but also because of the evident 
identity of the whole loam stratum, with that formmg the soil itself (1616, £). 
Between Ck)fieeville and the Yallabusha Kiver, also, there is genendly a fine 
farming country, interspersed here and there, however, with Black Jack and 
Post Oak ridges of less fertility, and sometimes even with short Pine ridges 
(^607^ ) ; the yellow loam soil is the same as above, save in that the stratum 
is generally thicker, and liable to washing. 

The fine level farming region around Grenada, which extends on both sides 
along the Yallabusha and Beadupanbogue, is a second bottom or hommock, 
seyml miles in width, now almost entirely under cultivation, but originally 
timbered, with Post, Willow, Water, Chestnut White, and White Oaks, ani 
Hickory ; the soil being a light^ yellowish gray loam, several feet in depth, easily 
tilled, and of great fertility* ll'his level hommock land, which slopes off gradually 
into the bottoms proper, is bordered, and occasionally interspersed with, poor, 
sandy, low ridges bearing on inferior growth of Black Jack, Post, and Spanish 
("Bed") Oaks. 

633. Pine ridges are, however, within sight of Grenada, a few- 
miles to the eastward, and are said to extend into the fork of the 
Yallabusha and Loosha Scoona. The high ridge lands dividing 
Beadupanbogue from Big Sandy Creek, and further S. W., the 
waters of Hayes' Creek and other confluents of the Big Black, 
from those of the Yallabusha, are timbered with Short-leaf Pine, 
Black Jack, Post, Spanish (" Red") and some Scarlet (*' Spanish"^^) 

Oaks. 

Up to the head of the Beadupanbogue the ridges are steep and narrow, their 
soil is very sandy and of little fertility, and often of a deep orange tint ; beyond, 
as we approach Middletown, the ridges become lower and broader, the soil 
improves and the loam stratum becomes thicker, but is of a remarkably pale 
yeiUow tint; while the Scarlet (^*^9<amh") Oak is uncommonly abundant 
Notwithstanding the considerable admixture of Short-leaf Pine among the Oaks, 
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this soil " wears " very well eren on the ridges, producing 900 to 1000 lbs. of 
seed cotton for 10 to 12 years. Near Middleton, and beyond, between Middle- 
ton and ShongalOi the pine is scarce or altogether wanting, the Oak growth 
Spanish {'"Bed") Post, Scarlet (" £^amVi") the true Red, and an occasional 
Black Oak and Hickory, improye its character, and the soil increases in depth, as we 
advance southward ; only occasionally there is a higher, sandy ridge, on which 
Uie Black Jack and Post Oak exclusiTely preyaiL 

Near Shongalo (1183, flF.), we have gently rolling yellow loam 
uplands, well timbered with the growth above given, and sloping 
down rather gradually into the hommock of the Big Black River, 
of whose soils I shall speak later (1660, ff.)- 

634. I have not personally examined the more westerly portions 
of Carroll county, oat I am informed that their general features 
resemble very much those observed along the line of the B. R. 
until we approach within a few miles of the Mississippi Bluff ; the 
surface being considerably broken. 

The higher dividing ridges are of inferior fertility, while the lower are thickly 
covered with productive yellow loam, whkh seems not only to increase in 
thickness, but also in the amount of lime it contains, as we advance westward. 
It appears that the Big Black River in Carroll and Holmes is generaUy bordered 
on the W. within a few miles, by a gently rolling tract of yellow loam oak 
uplands (as those in which Emory and Richland are situated) ; beyond which, 
the)oountry is more broken and in consequence, less convenient for cultivation, 
though not, in itself, less fertile. The Richland region in S. £. Holmes, on the 
Big Black side of the dividing ridge, is separated from the hommock lands of the 
latter stream, by a strip of hiUy country, on which Fines are occasionally seen ; 
north of GKx>dman Station, the Pine uplands remain constantly within sight of 
the R R. nearly up to the Carroll line. Near Richland, the country is gently 
undulating, the yellow loam stratum 15 to 20 feet thick without much oiange 
from top to bottom ; the timber large Post, Spanish (" Bed ") and Scarlet 
(" Spanish") Oaks, accompanied very generally by large Black Jacks, of the 
fiame type as that of the Madison loam lands. From the aspect of the loam 
stratum, and the indications of vegetation in all its different points, there appears 
to be very little difference between its upper and lower layers, provided the 
latter have been exposed to the atmosphere, and somewhat mixed with vegetable 
matter. In all respects, this soil resembles very much that of the Marshall 
•county table-lands — ^it is at all events little inferior to them in thriftiness and 
durability (IfBlB, ff.). Fresh lands produce nearly a bale of cotton (1200 lbs. 
of seed cotton) per acre, and after 9 or 10 years incessant cultivation, will still 
yield about 750 lbs. of seed-cotton, with the usual shallow tillage. 

The loam contains very little coarse sand, but enough of fine, to render it 
veiy meUow uid easily tilled ; hence subsoiling will be comparatively easy, and 
doubtiess very effectual in renovating the soil, which is in many places becoming 
very much worn. The clay marls of Madison (11281, ff.), ooidd be used abun- 
dantiy on this soil, witiiout much danger of impairing its good physical qualities. 

The same soil precisely prevails in N. E. Yazoo generally, save 
that the face of the country is rather more undulating than near 
Richland, and on the higher ridges, where the loam has had a 
chance to wash away, the stratum of course is thinner. Still 
further southward, especially along the Big Black River, the in- 
fluence of the calcareous silt of the Bluff formation on the soil and 
v^etation, becomes apparent. 

635. Such, according to L. Harper's account, is more especiaUy the case on 
ihe W. sdope of the dividing ridge between Big Black and Tasoo waters, whidi 
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lower down takes the name of Walnat Hills — a region of which, thus fiu-, I haye 
no personal knowledge. It seems that all along the Mississippi Bluff, from 
Horn Lake to Yicksbuxg, fi>r a few miles inland at least, the odcareous silt of 
the Bluff formation (f 327, ff.)} ^ occasionally seen, either in patches or forming 
ridges, and that the loam stratum overlying the same (unlike (^at forming the 
surfiuse in the Southern River Counties, which see IT 684), is strongly impregnated 
with lime, so as even to contain white calcareous concretions. It bears, in 
consequence, ayeiy vigorous growth of lime-loving trees, such as the " Poplar ", 
linn or Baaswood, Sweet Gum, large Sassafras, (several feet in diameter) White 
Oak, and Post Oak. The growth indicates a soil of great fertility, but the 
country is so much broken — washed into high steep ridges and deep raraes, 
as to be inconvenient for the cultivation of ordinary field crops. Like the Cane 
Hills of the Southern River Counties, it could probaUy best be made available 
for the culture of the grape, and of fruit trees. 

636. We now return to the Big Black River, and more especially, to the 
neighborhood of Shongalo. Besides the pale yellow loam wluch forms the 
usual soil of this region, we find in spots a more clayey soil of a deep orange- 
red — the same, obviously, as that of the cl&ys accompanying the Shon^o 
greensand, in the R. R. cuts at «nd below Vaiden, and at Eirkwood's Ferry 
(irl83, ff.). 

The portion of N. Attala seen on the Shongalo and Kosciusko 
road, up to Ponkta Creek, is very hilly and broken, the soil thin 
and sandy, the timber chiefly Shortleaf Pine, Post and Spanish 
(" Red ") Oak, with occasionally some Hickory. The bottoms, 
however, as well as the lower hillsides where the greensand strata 
come to the surface (1276), possess a rich growth and light, pro- 
ductive soil. 

There can be no doubt that with the aid of the greensand manure, so 
gener^y accessible in this region, many of the poor hills on the Zil&, Sugar 
Creek, and upper Poukta, ma^ be rendered very profitably productive ; uid 
the same probably is true of N* E. Attala, which I have not visited. 

637. The uplands bordering on the Ponkta, and no doubt some 
of those on the other creeks mentioned, are of a very different 
character. The soil is shallow and scarcely differs from the sub- 
soil, which is a deep orange-red, stiff clay containing some sharp 
sand, and occasionally, vestiges of greensand grains ; being evi- 
dently derived from the similar clays of the Tertiary strata seen 
at Vaiden and Kirkwood's Ferry. 

The surface of the country where this soil prevails, is moderately hilly, and 
timbered with White, Black, Post and Spanish (" Bed") Oak, and Short-leaf 
Fine. Cotton, Oats, and also Com, are said to succeed well on this soil, which 
'' wears well ", but is somewhat difficult of tillage ; there is perhaps no other 
cause than its heaviness for the want of success in raising on it wheat and 
(sweet) potatoes. 

The fertility of the soil of these *' Red Hills ", which is found to within a 
mile of Kosciusko, is owing mainly, no doub<^ to the greensand grains of tiie 
original material ; and nothing could be better suited to its improvement, both 
as to heavuiess and absolute fertility, than the sandy greensand manure found 
in that region. We find here, on the creeks, bluffs of the day material mixed 
with greensand (irl83), but doubtless the sandy stratum is to be fotmd higher 
up on the hillsides. It appears that the manuring qualities of the deposits of the 
creeks, which are rich in greensand, have already become known, by experience, 
to the inhabitants of this region ; of their value, which depends on the green- 
sand grains contained in them, it will be easy to judge by the eye. The soil of 
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the " Bed Hills " is genendly jery poor in vegeUble matter, which ought to be 
supplied to it in any oonTenient shape, and would* no doubt, greatly increase 
the *' safety ^ and productiyeness of the soil 

I hare been informed that similar heayy, red Eoils occur in the adjoining 
portions of Holmes, and eren in the N. edge of Madison, I have seen patches 
of soil resembling it — ^regarding which, of course, the same would probably 
hold true, as in regard to those of Attala. Whether or not the red soil occtvs 
in E. Attala, which is said to resemble, in general, the N. W. portion, just 
described, I am not informed. 

638. The ridge on wliich Kosciusko is situated, is sandy, and 
timbered with Post Oak, Black Jack, Spanish (" Red ") Oak, some 
(true) Red Oak, and Short-leaf Pine, the soil being rather inferior. 
Snch, with the exception of the bottoms and homroocks, is the 
character of the soil of S. Attala and the N. B. comer of Leake, 
(the only portion of that county which I have visited) ; the surface 
being rather hilly and broken, and settled chiefly along the streams. 

The slope from the hills W. of the Yockanookaua towards the bottom of the 
latter is very gradual, and is well settled ; its growth being the same oaks oc- 
curring further inland, but of a better character, and with more Hickory and less 
Pine ; the soil, however, is very variable. On the upper portions of the slope, 
the subsoil is a pale yellow loam. Lower down, in what might be considered 
the hommock or second bottom of the river, the soil (and subsoil which is of 
the same aspect) is a gray, ashy silt with ferruginous dots, resembling not a 
little the light soil of the Chickasaw Flatwoods (11572 ; 676, flf.), yet it produces 
well and is not liable to cause &ilure of the crops in extreme seasons ; it is 
timbered with Beech, Hickory, White, BUck, Scarlet (" Danish ") and Spanish 
("iZerf ") Oak, Elm, and Bottom Fine. Tlie soil of the bottom proper is some- 
what similar (ir662). 

639. In N. Madison, on the heads of Siniash Creek, there is a 
tract of fine, gently undulating yellow loam uplands, where no 
Pine is seen : the latter tree re-appears, however, as we approach 
the Big Black towards Goodman, on the higher ridges, where the 
loam is thin, or almost wanting ; while the general surface of the 
country, although hilly, is not too much bo for cultivation, and 
possesses a fair soil. Southward, however, towards Canton, the 
ridges become lower and the country gradually assumes the face of 
the region S. of Canton, which will be described in another place 
(1624, ff.). 

640. We now turn back northward to the Loosha Scoona River. 

in Calhoun county, the hilly pine lands N, of which have been 

above described ( 1163 1 , ff.) . 

I have not visited the portion of Calhoun county lying S. of the same, which, 
while in general resembling the N. portion, has been described to me as being 
more fertile on the whole, than the latter. Its upland soils aeem to resemble, 
in many localities, more those of the Hills of the Flatwoods R^on (ir587, ff.}, 
than those of the yellow loam. Such is the case in the S. E. comer, where 
alone I have myself ezaxnined them (IF 589). The ridge soils retain their clayey 
character, and their timber of White Oak, Spanish {"Bed ") Oak, Hickory, and 
scattered Pioe, alternating with Blackjack a^ Post Oak ridges, up to Tapashaw 
Creek, on the Houston and Bellefontaine road. The bottom lands of the 
Tapashaw axe much praised, the timber and soil resembling that of the Potlock- 
ney (ir&39), as is the case with the creeks of this region generally. 

641. Beyond (S. ol) the Tapashaw, the ridge lands are more sandy, and on the 
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dividing ndgjE^ (between Big Black and Tallabusha waters) resemble cloeelf 
that of the rine Hills of Lafayette eyen as to the rocky loiolls occasionally 
perched on top (IT 11). Approaching Bellefontaine, however, the country 
becomes less broken and the soil improves — generally in proportion as the gray 
days of the lignitic Ibrmation approach the sumce — as the yellow loam 
stratum becomes thicker. 

S. of Bellefontaine, the pine disappear?, until within a few miles 
from Greensboro'. The lands are rather broken, the high^ ridges 
bear the Black Jack and Post Oak, and show bald spots of whitish 
clay — the soil being, of course, rather heavy in consequence. 
Generally, however, on the lower ridge lands, the Spanish (** B^d") 
Oak prevails most ifrequently, mixed with some Hickory and Post 
Oak — the subsoil being a moderately heavy, yellow loam. This 
soil represents fairly the better class of soils of E. Choctaw, there 
being considerable uniformity, except where sand ridges intervene. 

Thus Greensboro', like so many other county seats of Mississippi, is situated 
on a very sandy ridge, where Pine, Post Oak and Black Jack predominate over 
the Spanish ("P^aZ ") Oak. Between Greensboro' and Big Black, the Spanish 
{** Bed ") Oak again predominates ; S. of Big Black, on the Bankston road, we 
first meet with sandy pine hills, then, near Bankston, a gently undulating 
region, with yellow loam soil, and timbered mainly with Spanish ("i^eci") Oak, 
with some Hickory, {true) Bed, and an occasional Black Oak. 

642. A similar alternation of soils charaeterizes the whole of Choctaw county, 
all of which is moderatelv hilly, without very high ridges, and without 
possessing (except along the streams) large continuous tracts of very fertile 
soil ; the average production of the better class of upland soils, being from 
800 to 1,000 lbs. of seed-cotton. The western portk>n (which I have not 
visited) resemUes the adjoining parts of Carroll, above described (1683, ff.). 

The S. E. comer of Choctaw, while there are no high ridges, is broken up 
into a continual succession of small rounded ones ; whose soil does not, in 
genend, differ essentially fh>m those of N. E. Choctaw. 

643. The upland soils of Winston county, as far as I know them, 
are essentially of two different characters. The southern and 
western portion of the county possesses a shallow, pale soil, and 
a pale yellow, rather sandy, loam subsoil ; the former often, the 
latter always containing more or less concretions of boff ore 
(^ black pebble '0* This soil is timbered with Short-leaf Pine, 
Post, Spanish (" Red ")» and Scarlet (" Spanish ") Oak, generally 
accompanied by some Hickory, Black Onm, and Maple — ^the whole 

! growth disposed to be somewhat scrubby, and the soil of inferior 
ertility. 

644. In the northern, and north-eastern portion of the county, 
there prevails a soil resembling in many respects that of the '^Red 
Hills" of Attala (•|637), and probably formed originally of the 
same materials. It is not, on the whole, quite so heavy or dark 
colored — not, at least, on the surface ; the deeper we go, however, 
the heavier and darker colored it becomes. This soil is character- 
ized by a growth of White, Black and {true) Red (" Black ") Oak, 
stout Post Oak, a good deal of Hickory, and sometimes. Short-leaf 
Pine ; all these trees being stout and vrell proportioned. The 
average production of this soil is from 800 to 1 000 lbs. of seed- 
cotton per acre, sometimes even more. 
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It is important to observe, that the red clay sometimes forms the subsoil^ 
where the pale yellow loam (see above, 11643), only appears on the surfiuse. In 
this case, there is a corresponding improvement in the timber of the yellow loam, 
which is less disposed to be scrubby, and to which according to circumstances^ 
the Hickory, Black and White Oak are added. Of course, deep plowing in such 
soils is to be highly recommended. Moreover, the red soil itself occupies the 
sur&ce in patches and belts in N. W. Winston — as for instance, near New 
Prospect, on Mr. Coleman's land, S. of the Yockanookana, where a strip about 
5 miles long by 1 wide^ extends along the edge of the bottom. Tbs main body 
of ^ese red la^ds, however, is in the " Noxubee Hills ", in N. E. Winston and 
S. W. Ocktibbeha. 

The country it occupies is considerably broken, and the hillsides are steep ; 
OD them, as well as in the gullies, the. " Poplar " and Ash occur. Occasionally, 
on higher ridges, we find sandy soils, ferruginous sandstone, etc., with scrubby 
Black Jack and Post Oak ; but mainly, the red soil prevails, and whenever a 
space is afforded, settlements and plantations show the good estimation in which 
the land is held. — This soil appears about 3 miles £. of Louisville, and extends 
S. as &r as the Winstonville neighborhood, on Allison's Kidge. 

645. I have not myself examined the S. W. portion of Winston, but it is said 
to resemble the southeastern, which I have traversed on the Louisville and 
Summerville road. The neighborhood of Louisville is but slightly undulating, and 
the same features, with the pale yellow subsoil containing " black pebbles ", and 
a somewhat scrubby growth as before described (11643), continue for several 
miles on the SummerviUe road. Gradually, however, the soil deteriorates as we 
advance, and about 5 miles from the town, we see regular " Pine Hills " resem- 
bling those of Simpson and S. Smith, in all but the species of the Pine, which 
is tlie Short-leafl To the depth of 8 to 10 inches it is of a very pale yellowish 
buff tint, and almost ashy — slower down, it gradually changes into the pale 
yellow loam with bog-ore pebbles (1F387). ProbaUy the soil of the lower 
ridges is better than this of the main dividing ridge, which continues with little 
change to within a few miles of the crossing of the Nanna Wauya, where we 
find several narrow branch bottoms timbered with White Oak and Sweet Gum ; 
the uplands between these are of a yellow loam rather more sandy than that of 
the Louisville neighborhood. The bottom soil of the Nanna Wauya, also, like 
that of most of the tributaries of Pearl River, has quite a light, sandy soil ; of 
a dark chocolate tint for 12 inches, then paler and still more sandy. This soil 
produces finely and is timbered with White and Chestnut White Oak, Sweet and 
Black Gum, Hickory and some little Wild Plum. 

646. The lands. E. of the Nanaa Wauya though in general 
resembling the pale yellow loam lands of Winston, are better and 
keep improving as we advance towards Summerville, as is shown 
by the improvement of the timber ; they become more and more 
sandy, and the " black pebbles " less frequent, until, near Summer- 
ville, the soil has totally changed its character. 

The country is undulating, but with long slopes, well settled and fertile,, 
notwithstanding that its soil is extremely sandy ; of a brownish gray tint for 
about 8 inches, then deep orange-red, indurate, coarse sand down to 24 inches, 
and more. Still lower down, we find loose white and yellow sands. The 
timber consists of sturdy Post Oak, (sometimes with "runners'') large high- 
trunked Black Jack, large upland Hickories ; occasionally, some Black Oak, and 
on the sandiest points of the ridges, the Upland Willow Oak, (Q. cinerea). 
This soil is quite productive, '' wears well ", and does not sufier from drouth 
as severely as might be supposed, in consequence, no doubt, of its deep indurate 
subsoil, whose ferrugino-aluminous cement, between the coarse sand grains, is 
quite retentive of moisture and manures. 

647. The sandy soil of the Gholson or Summerville Kidge (which skirts the 
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Matwoods of Noxubee and part of Kemper, (1563), is the type of a class of sandy, 
but productive ridge soils, which prevail to a considerable extent, and acquire 
considerable importance, in S. E. Mississippi. I shall mention them here, as 
fiur as I know them to exist, in connection with the yellow loam, whose place 
they evidently occupy ; although they extend considerably beyond the limits of 
what I have placed under the head of the Yellow Loam Region. 

The ridge soils of Kemper, W. of the Flatwoods, are generally 
very sandy. Those of the main dividing ridges especially in the 
northern portion, generally resemble that of the Summerville 
Ridge ; but the lower ridges often greatly resemble those of S. 
Winston, and are of inferior fertility. 

Such is the case, for instance, in the inlands between DeEalb and Scooba, 
timbered with a middle-sized growth of Hickory, Short-leaf Fine, Spanish 
(" Bed ") Oak, and scattered Red (" Blade ") Oak and Sassafirafi. The soil is 
yellowish, very sandy, and increasing in sandiness downwards, without the 
mtervention (as on tiie Summerville ridge) of any retentive hardpan stratum ; 
until, at the depth of 2 to 2)^ feet, it is almost pure sand. Of couise, deep 
culture would not only be useless, but ^itively iigurious in such a soil, which 
would in any case wear out very soon ; it is, however, but very littie cultivated, 
the settlements being mostly oonfined to the creek bottoms, which have rather 
a heavy, " flatwoody " soil. 

On the main ridgie, we generally find at a certain depth, an indurate subsoil 
crust, which renders the soil capable of profitable cultivation, and improvement. 
This crusty the depth of whieh varies greatly in different localities (from 8 
inches to 2 feet) ought not to be broken through on any account, since after 
that, the land must become absolutely useless (if 510, ff.). Local examination 
alone can determine, in each particidar case, what is the depth to which the 
plow can safely go. 

648. The bottom soils of the Yazoo, Fatickfiiw, etc., are exceeding sandy, 
although on the ridge dividing them, we see a good loam soil ; as also on some 
of those south of Patickfaw, in whose bottom we find, on this route, the first 
Long-leaf Fine, which thereafter, onward to Daleville, alternates, in strips of 
poor sandy ridge land, with lands bearing the short-leaf Pine, in company with 
large Spanish (" Bed") and Post Oaks, whose soil is a yellow, somewhat sandy 
loam, producing from five to 800 pounds of seed cotton per acre. 

Near Daleville (1178), we fiind on the uplands a stiff", red, clay 
soil, resembling in aspect that of the Noxubee Hills (ir644), but not 
eqnal in prodnctiveness ; it evidently requires deep tillage to make 
the crops safe. The same soil is seen southward of Daleville, where 
it resembles still more strikingly, even in its growth, the soil of the 
Noxubee hills, and also approaches it in productiveness ; it is obvi- 
oosly derived chiefly from the white or gray clay which underlies, 
and sometimes even comes to the surface in what are, very improp- 
erly termed " prairie spots '' (1[370, ff.)- 

649. Beyond Sowashee Creek, we again strike sandy land resembling that of 
the Summerville Kidge ; then, high ridges with ferruginous sand-rock, timbered 
with Pine, Post Oak and Black Jack. At the town of Marion, we have a yellow, 
sandy, loam subsoil, several feet in thicknees, timbered with Post Oak and Short- 
leaf rine, both short and sturdy, stout, good sized Hickory, some Spani^ 
(*' Bed ") and Black Oak ; also Black Gum. This soil, which produces well, is 
of particular interest as having proved itself well a^pted to the culture of the 
Catawba grape — a crop which is likely to become, in time, of the highest 
importance to the State (ir706, ff.). 

In 1859, at the time of my visit, about 5 acres of vineyard had been planted 
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meatMMnm. I «bs in&nDed tiiat m ld58. & tiwt of TiaejHd bdoii^n^ to 
J9d§tj. B. HaiMOck (who vm the lint to iDtiodiioe the cuttore) jidded 500 
fUlm of joioe at tho nfte of 700 ffSkms per mk ; mad EoaJkr quantities; at 
AeaHBOfrnteof piodaelioDoriieuijao^liaTebeenmadelT'otlien. y^ftfi»>«<fn^ 
Ae prodnei at only $1 50pcr griloii (the miniiiiiim), it would seen that few- 
other crops voold be likdj to jiM equal profits on this sod. I haTe been 
uable to obtaio ioformation c oi ice r i iiiy the crop of 1859, b«ta latge yield vma 
antictpsled. Drs. H.B. WOaonaDd D. U. Ford, of Harion hare also entered 
vith aest upon the cnltare of the gnpe ; and it is to be hoped that the rendla 
•f these interesting ezpcranents wilt at an earl j daj, be nfMinnif ittd tottie 



<60. About half a mile west of Marion, we find a strips not more than half 
smile in width, of auidj land of the charKter of the SamaaerTiDe Badges ; the 
■BBie is also met with abont three miles soath of MatioOy and is there aboot 
Ihiee miles wide; it bears quite an assortment of oaks; to-wit : Post Oak with 
^'nnnen^ Black Jack, Upbnd Willow, and Bairena Scrub Odk iQ. ferrugimea, 
whurea^ CtUeshaei), all of which are here properij oomprehended under the 
dwigneHen of Black Jacks ; Spanish C'^fiecTO^nl true Bed ("^2a«l^ '00^ with 
aoBW Hickory. 

Southward of this belt of sandy land, we agun see a tnct resembling that at 
Maiion ; but further south, as well as west of the sandy belt near Mariim, we 
aaen enter the r^^r Long-leaf Pine Hills, which w3l be noticed elsewhere 
(ite "" Long-leaf Pine Begion"). 

651. The sandy soils bat just described coincide in eyerj par- 
with those formiDg the ridges on the upper Tallahoma, and 
the north portion at least of the Paulding ridge, North Jasper 
^^746). The same kind of soil appears, no donbt, on some of the 
lidges of Newton, and through that county, probably, is connected 
wil£ the ridges of DeEalb and Summerrille. 

The peeanarittes of this soil can nowhere, perbapa, be studied 
tc> greater adrantage, than on the ridges of the Taflidioma, west 
ef GarlandTille. 

The nuun body of the ridge oon^sts of loose, sterfle sands, wfafle the sonunit 
ii fermed by a stimtum six to eight feet in thickness, of a semi-indurate materisl 
awMMting of coarse sand, loosely cemented by reddish- orgiayii^yeUow, clayey 
matter, so as to form a coarse sandy hardpan, which, when cnishod, is readily 
Sifarated into its asady and its clayey ingredieniR, br men dusting, as when 
wasepatate wheat from the chaff. Hence it is obserred, thai great injiny is dime 
lothissoil when exposed in prominent pointy to iug^ winds «Aertfya/)er ^2^ 
im dry towAer ; the fertile portion of the soil being thus littendly bliywn away 
aad leaving the arid sand behind. 

It has been stated that this stratum of soil or hardpan lieson tliehill-ftjpe; the 
mside soil is a mixture of the washings of this summit stmtum with the fed 
and white sand underlying it, and creeping oat on the slope. The sandy hard- 
pan when once broken up, parts with its fertilizing ingredients as readily by the 
aetien at water, as by that of wind ; hence, that portion of it which is wtfbed 
dawn the hillsides, is of greatly inferior fertility, and inhabited chiefly by scrubby 
flMt Oak with runners, and Upland Willow Osk ; and the same character is 
assumed by the soil of the summit of the ridge, wheneyer Uie stratum of fektile 
hardpan, being thin, has been broken up, as is the case, to a considerable extent, 
m the tract of sandy soil south of Marion (see above). 

662. The soil of the Tallahoma ridges in North-west Jasper (where the 
hardpan stratum is of suflScient thickness to allow of deep cidture), has yielded 
crops of cotton and com for fifteen to twenty years, before it was considered 

^ worn out " ; to sweet potatoes, it is found to be peculiarly suited. Yet even 
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now, after the soil of the "turned oat" old fields, of which there are many 
on the brows of these hills, has been much damaged hj winds and wadiin& tlie 
judieiouB use of the subsoil plow would readily renovate it ; and by carefttl 
.preyention of washing, with attention to tilling only while the soil is somewhat 
moist, they might produce for many years to come, and would undoubtedly be 
-susceptible of improyement by manure also, 90 long aa the Tuirdpan stratum is 
n^ broken throuify — ^which, in using deep culture, must be carefully guarded 
ag^unst (IT 510, £); recollecting that what can be done with impunity and 
:aayantage on ib.e summits of the ridges, may ruin the hillside lands. Tho use 
of the marls occurring at the foot of the Tallahoma and Pudding ridges, am- 
. jointly vfiih vegetable matter, would be eminently useful on these soils, and m^t 
eyen ^reclaim the land where the Subsoil crust is yery thin or wanting. The 
white " shell prairie " marls (1F206 ; 288), by themsdveSf however, should be used 
with great caution — ^in quantities not exceeding one hundred to one hundred 
and fifty bu^els per acre, for a trial ; but since pine straw (ir790, £), is very 
available in these regions, for use in composting, it would seem advisable dways 
to employ it at least, conjointly with the marL 

653. Bising, as these ndges do, rather suddenly, from the level regions of the 
" hogbed prairie " and shell prairie (ir746}; affording, from their summits, exten- 
sive views over the wooded plains, they offer many tempting sites for residences. 
The great depth required for weUs (80 to 100 feet), in the absence of springs, is 
somewhat of a drawback, but not greater, to say &e least, than in many of the 
best settled regions of the State, where cisterns aie used altogether. Moreoyer, 
it is very likely, from the considerable elevatimi of the country in Newton 
county, as shown by the railroad levelings, that in bored wells, tubed as &r as 
the sand reaches, water could be procured to rise to within convenient distances 
of the surfiu;e (Il325). The improvement of these ridges, therefore, highly 
desirable as it is, is by no means as difficult as might seem at first sight. By tlio 
aid of the Botten Limestone, or rather, perhaps, the lime made of it (irl47, £), 
mmilar improvements will be practicable with the similar lands of Noxubee, 
Kemper and Lauderdale. 

Of the lands of Neshoba and Newten, I have but little personal knowledge. 
A laiffe portion of East Neshoba greatly resembles that of Winston covered by 
the pue yellow, black-pebble loam (T643), save in that the scrubby Blaok Jade 
18, perhaps, rather prevalent over the Post Oak. In West Neshoba thue are 
said to exist some of the highest ridges In the State. 

664. Bottom Soils of thb Yellow Loam Region,— The Bottom 
soils of the smaller streaBis neeeasarily yary so much ia confonnity 
with the soils of the sornmnding uplands, tl^t it would be impos- 
sible to consider them specially under a distinct head, without 
continual repetition. They bear, as it were, the average character 
of l^e soils of the bills nrom which they receive their washinss 
(usually with the addition of yegetable matter); hence that of we 
bottom soil of one stream will be changed to a certain extent, so 
soon as other streams, whose uplands are of a different kind, unite 
with the first, carrying with them, of course, their peculiar depos- 
its, to mingle with those of the others, and to modify their charac- 
ter accordingly. 

I intend, therefore, to give, mider this head, merely Renend remarks on the 
character of the bottom sSs of the principal streams ana their tribataries. Ka 
analyses haying as yet been made of any of these soils, all I can say regarding 
them refers to tneir extent of occurrence, their growth, physical properties, etc., 
as obseryed in the field. They are usually so fertile, that few of them haye as 
yet begun to be worn out ; and as there has been less demand for knowledge in 
jregard to them, I haye thus far directed my attention more especially to the 
R— 20 
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uplands. Such bottom soils, in fact, as are annually oyerflowed, and are, there- 
fore, always receiving a fresh supply of fertilizing ingredients from the uplands, 
will of themselves lut longer than the latter, even though their native fertility 
may not be much greater. 

655. It may be supposed that in a region whose-surface is gen- 
erally occupied by light loams underlaid by purely sandy strata, 
the bottom soils are also in general light and even disposed to be 
sandy. This is so far true, that the streams running through 
regions exclusively occupied by the Orange Sand, generally possess 
rather indifferent bottom soils ; to which may be added that in 
such cases, the bottoms are usually very narrow, and often possess 
rather a hommock or second bottom character. Many of the 
smaller streams of S. Winston, W. and S. Kemper, and N. Lauder- 
dale, and very frequently those of the Pine hills of North Missis- 
sippi, give evidence of this fact ; and as the uplands are cleared, 
the sands vrashed down from them upon the surface of the bottoms 
render thu matter still worse. 

656. Most of the streams of the Yellow Loam Region, however, 
cut more or less into the clayey strata of the Lignitic formation 
(*ri64, ff.), in different portions of their course. Whenever such is 
actually the case, the increased heaviness of the bottom soil usually 
evidences the fact clearly, a short distance below ; and, since clay 
will remain suspended in water much longer than sand, the proper 
amount of clayey matter is thus very generally distributed through- 
out the bottom soils— much more so than, where bottom soils are 
prevalently clayey, the sand taken up at some few points will be 
distributed through them. Hence even in regions where the upland 
soils and the body of the hills are prevalentiv sandy, the bottom 
soils will often exhibit a much less extreme condition in this respect ; 
their clayey portion being derived, perhaps, from a considerably 
distant point. * 

Thus, the influence of the heavy clay brought into the Talla- 
hatchie by its tributaries heading in the Flatwoods, is perceptible for 
a long distance below ; it remains perceptible longest, of course, 
near the main channels, the more sandy alluvium derived from the 
hills of N. W. Lafayette and S. W. Marshall (1629^), gradually 
closing in upon it until, in the lower part of its course through the 
hills, its bottom soils are quite light and Bandy, though suways 
very fertile. 

The Tallahatchie bottom is from a mile to a mile and a half wide between 
Marshall and Latayette, considerably cut up with sloughs, and of course, subject 
to overflow ; though, on account of the comparative lightness of the soil, the 
crops of the Tallahatchie bottom are less firequently injured by high water tlum 
is the case in the bottoms of the neighboring streuns. It possesses a tall and 
vigorous growth of the usual bottom timber of N. Mississippi, when the soil is 
not very heavy. Cypress in the sloughs, on the higher ground, Water, Willow 
and White Oak, (the Chesnut White Oak is less common), both kinds of Shell- 
bark Hickory, Ash, Box Elder, ** Poplar'', Sweet Gum, Black Gam, Elm, a 
Cdeal of Holly, Maple and Hornbeam, and on the sandier soils, the Beech. 
$ is usually no hommock or second bottom of any extent ; the loam hUls 
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generally come down in short slopes into the bottom proper, though in Marshall 
couDtyi there is in some points a more gradual " hommock " slope. 

657. The Tockeney-Patafa, so far as I know it (in Lafayette 
county, (1631), bears throughout the character of a Flatwoods 
stream (1592) ; its bottom being usually wide (one and a half to 
two miles), lor a stream of its size, and its soils generally heavy and 
disposed to be " cold '\ and late in spring, in consequence of the 
slowness with which the water recedes after an overflow, and the 
great retentiveness of the soil. 

In consequence of these inconveniences, the Yockenev, notwithstanding its 
fertility as demonstrated by its vigorous growth of timber (among which the 
Chesnut White Oak is prominent, while the Holly and Beech are not common), 
has not been cultivated very extensively in the upper portion of its course. 
Lower down in S. W. Lafkyette, where the soil is fighter, it is better settled. 
The slug^shness of the current explains the fiftct that the bottom is but little 
cut up with sloughs. The Yockeney, also, has little or no hommock. — The soils 
in the bottoms of some of its tributaries (e. g., the Fotlockney), are rather sandy 
4ban otherwise, and very heavily timbered, so much so as to mtke the labor of 
clearing a serious drawback. 

658. The Loosha Scoona Biver (ir631), is even more than the 
Tockeney, a genuine Flatwoods stream. It has little or no second 
bottom, for although the slope of the hills in N. W. Calhoun is 
rather gradual, and is occupied by settlements, this slope has 
essentially the upland growth, to the ed^e of the bottom proper. 

The latter is of extraordinary width — two to £ree miles in Gdhoun county — 
and its soil is gray and heavy Uke that of the streams in the Flatwoods proper 
(^592), like which ft forms, during the rainy season, a mire which for tough- 
ness and depth, has a well-merited reputation among those who have attempted 
to cross the bottom at such times. The sloughs, though so shallow that one 
loight overiook them, require solid bridges more l^an many of five times their 
apparent width and depth, in other bottoms ; for ^e quagmire is as deep in 
^m, as the water is in the others. The sluggishness of the stream, and the 
tenacity of the soil may be judged of by the met that after several weeks sub- 
mergence, wagon-tracks previously made on the general level will still ftPP^r 
with sharp angles. The bottom is, however, finely timbered (the Chestnut White 
Oak being prominent among the trees), and the soil is undoubtedly very fertile ; 
but the LUe spring overflows, together with the heaviness of the soil, renders 
. crops somewhat precarious thus far, and in consequence, it is very difficult to 
obtain a stand. The first step in the reclamation of the Scoona bottom lands, 
therefore, must be to exclude the late overflows. 

659. I am not acquainted with the features of the Yallabusha 
River, as exhibited in S. Calhoun ; it appears however, from the 
sand-drifts which its banks exhibit in Yallabusha county, that its 
bottom soils must differ sensibly from ,those of the Scoona. 

Its extensive, fertile hommock or second bottom, which gradually slopes 
down into the first, has already been mentioned (11632). The Yallabusha is a 
rapid stream near Grenada, and like the Tallahatchie, has cut deep and exten- 
sive sloughs in its bottom, which is subject to frequent overflows ; but firom the 
comparative lightness of its soil (slightly heavier than that of the hommock) 
crops are not so frequently injured as on the Scoona. 

660. On the Big Black, above the Cane Hill B^on (T674), we 

Senerally find a second bottom on one side at least, from which 
lere is a descent of 3 to 4 feet to the first. The soils of both are 
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in ceneral light and easily tilled ; that of the first is usually 
the neavier of the two, and remarkable in the greater portion of 
the river's course, for its tall and vigorous timber. Notwithstanding 
the frequent overflows, the bottom soils of the Big Black are being 
appreciated, and as might be expected, are very fertile. 

The hommock soils of the Big Black are as yariable in their quality aa in 
their extent of occurrence indifferent localities. — At the crossing of the Greens- 
boro' and Bankston road, in Choctaw county, the honunock is about a mile 
in width, elevated, as usual, 3 to 4 feet above the first bottom ; has a chocolate- 
colored, light, and very fertile soil, in which there is no perceptible change for 
15 inches. The timber is large, consisting of Beech, Hickory, Ash, Elm, 
Hornbeam, Bed-bud, etc. 

On Dr. Vaiden's land near Shongalo (IF 633), there is a tract of hommock 
knd skirting the Big Black Bottom, quite level, and nearly destitute of timber ; 
some lai]ge Post Oaks, occur in groups, and in low places, small Sweet Gum. 
The soil is light, but destitute of coarse sand, of a dark tint for 10 to 12 inches ; 
and beneath, a subsoil of very fine, pale yellow sand evidently very unretentive 
in consequence of which, the land is liable to injury by drouth ; produces good 
wheat, oats, rye and Irish potatoes, but very poor cotton or com. — There must 
be some chemical defect in this soil, beyond that of an inferior subsoil, which 
analysis will probably detect This land does not occur in a regular belt but 
rather in patches, on the edge of the Big Black bottom, into which, at other 
points, the hills come down with a decided slope. Spots of soil similarly tim- 
bered, and producing abundant crops of grass, but little else, occur in S. 
Yallabusha — e. g., at Mr. Kirkman's on the waters of Okachicama Creek. 

661. A soil somewhat similar in aspect to that at Yaiden's, but evidently 
xiore fertile, forms the second bottom (which is about ^^ of a mile wide), of the 
river opposite Groodman Station ; it is there timbered with Post Oak, Willow 
Oak, and some Short- leaf Pine, with a dense undergrowth. Of the properties 
of this soil in cultivation, I have heard nothing. 

Further S. at the crossing of the Benton and Canton road, we find on the E. 
side of the Big Black ouite an extensive level hommock, with a whitish and 
somewhat ashy soil and subsoil (oflen interstratified, at some depth, with dark 
colored, and more clayey bands), which is complained of as being little pioduc- 
iV9t and very liable to injury by drouth. On the whole, it resembles very much 
the light soil of tne Chickasaw Flatwoods, and perhaps its ailments are the same 
(t575). lU timber is Post and Willow Oak, with some Black Jack— all of 
scrubby and inferior growth. The Willow Oak especially, instead of being a tall 
graceful tree, is of the low, rounded, apple-tree shape whidi it is wont to assume 
in "crawfishy'' soils. Here, as elsewhere, the/' black pebble" or bog ore, 
which occurs more or less in the whole mass, becomes very abundant lower 
downward, where, moreover, the material becomes more clayey (ir387^. 

This soil is not confined to the immediate neighborhood of the Big Black 
Biver ; it oecura, more or less, in all.the level region N. of Canton, forming as it 
were the general level, above which the fertile, gently undulating loam lands 
lise, somewhat like the islands of red ridge soil in the Pontotoc Flatwoods 
(ir576). The same white soil, with bog ore pebbles, occurs in the bottoms or 
rather hommocks, of creeks between Jackson and Canton, and is quite common 
m the & W. portion of the State— 4s will be mentioned hereafter (ir7652 ), 

Generalities concerning the origin of these soils, have been given in the 
General Part (1387, ff.). Not having as yet found time to ascertain their wants 
and the remedies, by analysis, 1 can now only say, that in all cases which have 
come to my knowledge, where they were well drained and lime or cuJies ajmlied 
to thern^ they have become very productive. The marls of Madison and Hinds 
afford abundant opportunity of testing the point in reference to the lands in 
question. 
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662.. The bottom soils of the waters of Pearl River, outside of 
the Prairie Region, are characterized almost throughout, by very 
light soils, the sand contaiued in them being mostly fine, often so 
as to render them almost a?hy. Pearl River itself, in the greater 
portion of its course, has a first bottom comparatively narrow, and 
often entirely absent, whilst the hommock or second bottom lands 
are very extensive — often 3 miles in width — and not generally 
very fertile. The tendency to form high sandy hommocks is also 
manifested very generally on its tributaries. 

From MadisoQ county, to N. Hancock, where I have examined the Pearl 
River flat or hommock in numerous points, there is considerable uniformity 
both in the aspect of its^ soil and its timber — all variations, as it were, of the 
same theme. The surface soils are very generally of a pale tint, and do not 
often contain much vegetable matter ; they are mostly light, and without coarse 
sand. The subsoil varies from a pale yellow, moderately light loam, to a pale 
ashy sand with very little clay ; and fertility seems to vary precisely in 
accordance with these changes, which frequently occur in belts of from a half 
to three miles width, running parallel to the tributaries and therefore, more or 
less, at right angles with the main stream. The Poet, Water and Willow Oaks, 
and the Bottom Pine are, so to speak, the Key-note of the timber. Where the 
Pine is very prevalent, and the Oaks disposed to be scrubby, we find the pale 
ashy soil and subsoil above referred to, and the land is poor ; where the yellow 
loam forms the subsoU, the Pine is scarce or vranting, the Oaks are tall and 
stout, and the Spanish (" Bed"), as well as sometimes, the Black, and Sewrlet 
C* Spanish ") Oak mixes with them, as well as the Sweet Gum, Hickory, 
(upland) ; and sometimes, in the southern portion, the Magnolia. Near to the 
river bank, the Beech also is seen. [For further particulars concerning this 
portion of Pearl River, see (t773, fP; 777, ff.].) 

6031 Above Jackson, to the mouth of the Tookanookana (where the flat is 
mostly on the left (E.) side of the river, the soil seems to be pretty genertlly 
considered inferior ; below, down to Oolumbia, it is more firequently of good or 
average fertility, and at some points (Georgetown, Talley's Ferry, Rockpoit, 
If onticello) very productive. — None of the s<nls of the Pearl River Hommock 
have as yet been analyzed ; but the almost entire absence of trees preferring 
even a moderately calcareous s(m1, seems to indicate that the use of the Pearl 
River marls would be particularly advantageous to theuL 

663^ The white hommock soil of the Yockanookana, in S. Attala and N. W. 
Leake, has alreadv been mentioned (ir638). The bottom soil j^rqper is very 
similai^— on the whole, perhaps, less " ashy " than the hommock soil, and front 
all appearance by no means deserving of the almost total neglect with which it 
has hitherto been treated ; for it beus a fine, heavy growth of timber-— a great 
deal of Hickory (both Pig-nut and Shell-bark), Hm, Sweet and Black Gum, 
Chestnut, White, Water and Willow Oak, and some Bottom Pine ; with fine 
Cypress in the sloughs. Near the river faimks, and on belts or " ridges ", where 
the soilis very sandy and open, the Beech prevails laiigely. It has hardly yet 
been fririy tested in cultivation. Col. J. T. Donald, of Thomastown, being the 
only one who^ to my knowledge, has attempted to cultivate it to any extent, 
and thus &r with very satisftctory results. It is, of couise, tilled very easilv, 
and although frequently overflowed, its lightness and permeabili^ greatly 
diminish the risk of injniy to the crops from this cause. As in all the 
" wlute " soils, the subsoil, at a certain depth, contains a huge amount of boc- 
ore pebbles.— ^f the bottom soils of the Pearl River waters in Neshoba and fi. 
Leake, I know nothing personally ; they have been described to me, however, 
as being simflar in genend, to those of the Tookanookana and other Pearl River 
waters further S. ; which, from the general resembfamoe of the surface of tlve 
country, seems very probable. 
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WATERS OP THE YELLOW LOAM REGION. 

664. It would be difficult to give, in any shape but that of a 
lengthy catalogue, the extremely variable condition of the several 
portions of this region with reference to the supply of well and 
spring water, or to record the numerous analyses I have made of 
them ; and since the limits of this volume forbid such enlargement, 
I shall cnofine myself in this place, to generalities ; the more so 
as under the several heads of the " Waters of the Orange Sand " 
(175. ff.), ''Waters of the Lignitic Groups'' (1814, ff.), and 
especially under '' Localities of the Northern Lignitic Groups " 
(1168, ff.), a great many data will be found (in addition to those 
incidentally mentioned in the special description of the r^ion, 
just given) from which an attentive person can inform himself on 

this point. 

665. As a matter of course, where the gray or black clays, sands, etc., of the 
Lignitic (If 164), appear on the hillsides, or in hlofb of streams, etc., it may be 
expected that the same will be struck in wells at the same level ; that, if they 
are overlaid by Oraii^ Sand strata (IT 10), freestone water may be struck above 
them, if notatonepomt, perhaps at another (^605^ ) ; and that, within tiiem, 
if wi^r be found it will generally be somewhat mineral — the less so, the lighter 
the color of the material found. All that has been said regarding the waters in 
the Hills of the Flatwoods region, will apply in this case. 

666. Where the lignitic clays are absent, and the Orange Sand formation alone 
. comes into play (ir75), the chances of obtaining water in wells may be judged 

of by observing whether or not, in washes on the hillsides, pipeclays (ir^)» 
occur, and at mai elevation. Where (as in the ridges S. of Oxford) springs 
break out at the foot of the ridges only, it may be expected that weUs will be 
required to be sunk to the same level. And, so long as a well or bore remains 
within the characteristic materials of the Orange Sand formation (llO, ff.), no 
rise of the water need be anticipated. 

667. Bored and Artesian Wells. — The great depth to which wells 
in the Orange Sand often require to be sunk, and tho uncertainty, 
frequently, of their supply during the dry season, has rendered tiie 
practicability of deep bored, and especially of artesian wells, W. 

. of the Flatwoods, m N. Mississippi one of serious practical 
import ; and its probable success has heretofore been discussed, 
with more zeal than knowledge of facts. 

While in the absence of sur&ce levelings in an £. and W. direction, it is 
impossible to say whether at Oxford or Holly Springs, for instance, water could 
be had to rise above the surface, so much can be said with certainty, that the 
geological structure of the formations is fiivorable to artesian bores, and that 
according to the regular westward dip, at the rate of about 30 feet per mile, of 
the cretaceous strata in Tippah and rontotoc, which contain abundant veins of 
water, these strata would probably be reached at depths between 700 and 900 
feet at Oxford, and at Holly Springs at a depth somewhat greater. At these 
depths water possessing a considerable rise would be certain to be obtained ; but 
there are duinoea of water at a less depth, since the strata of the Norttiem 
Lignitic, in which veins of water are not scarce, probably possess a westward 
dip, similar to those of the Cretaceous. 

668. It is impossible to make even an approximate guess as to the relative 
Tnw?^, on which the rise of the water depends, without further data ; butsinoe 
the rivers of K. Mississippi flow fixim E. to W., the expectation that the coonftiy 
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is highest eastward, is justified. The same applies to all the countiy within a 
-similar distance W. of the Gretaoeous fonnation (see map), as &r S. as 8. 
Calhoun. Beyond, until we approach the marine Tertiary (IF 188, to 239), the 
chances are not so strong, though by no means hopeless. It seems possible that 
artesian wells might be obtain^, not only on the whole of the territory of the 
Northern Lignitic (see mapV but even in the Mississippi Bottom itself. 

As to the practical difficulties likely to be encounter^ in these bores, they are 
not greater than those of the Jackson well (ir321) ; boring itself will be easy, 
but tubing may be required to considerable depths. 

669. Mineral Waters. — As to the mineral waters of this re^on, 
generalities regarding them have already been given (175 ; 814). 
I subjoin, however, some detailed analyses made. They are chiefly 

three kinds : 

A. Alkaline (jand saline) chaHybeatea, containing essentially the Bicarbonate of 
Iron^ with Bicarbonates of Lime, Magnesia, Manganese, and often Soda ; also 
some Common Salt, and sometimes Chloride of Magnesium and Potassium ; 
but few, or no Sulphates. Some free Carbonic Add ; sometimes a little Bui^ 
jphuretted Hydrogen. 

These waters are veiy abundant — generally originate wi&dn the Orange Sand, 
or at least, touch but lightly the strata of the Lignitic ; are often temporary 
(^75). The spring found, some time ago, on the M. C. B. B., 2 miles N. of 
Oxford, was of this character ; so are some, at least, of the waters of the La&yette 
•Spriugs, which I have not as yet visited ; and, in Marshall county, those on 
the land of Isham K Frost, Esq., of Mt Pleasant — situated in the bottom of 
Cold Water Kiver ; they contain about one-seven thousandth, by weight, of 
solid matter. 

670. B. Saline chalyheaUs containing chitfiy Sulphates, also some Chlorides, 
and generally some bicarbonate of Iron, and, very commonly, some Sulphuretted 
Hy£ogen flow from the lignitic strata ihemselves, or are found in wells in the 
same. As a fidr sample of a number which I have analyzed, I give the com- 

Ssition of the water of a spring near Dr. John Taylor's (Yockeney Depot, 
» G. B. R./. 

Reaction neutral when fresh, alkaline after boiling. 

Sulphates of Soda, Lime, Magnesia^ laiigely ; of Potash, little. 

ClUorides of same, amalter proportion. 

Bicarbonate of Iron, smaller quantity. 

Bicarbonate of Soda f 

Silica. 

Free Carbonic Add. 

A water of good medical properties, but too strong for daily use (^601). 

The water of Black's Wells, Choctaw county, according to an analysis l^y 
Fro£ Shepard, has almost precisely the same composition. Concerning tihe 
sulphur water obtained at this place (see irl76). 

The Lauderdale Springs, in lAuderdale county, possess sulphureous and 
chalybeate waters of valuable properties, which seem to belong to this claas. 

671. C. ^*AJum Waters^*. — ^These are not as generally doused as the two 
preceding ; they occur associated with the fetid black clays of the Lignitic^ 
which contain much iron pyrites. A strong water of this kind occurs near 
Ghrenada (irl82) and has already obtained some note in that region for its 
curative powers. 

The "Artesian Springs ", near Camden, Madison county, have attracted oon* 
siderable attention, and comfortable arrangements have been made there for tha 
accomodation of visitors. There are several springs at this place, difElsring 
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somewhat in starength and compontioQ. The MMlysia of the prindfMl and best 
laiown spring of the fbnr (marked No. 2) ga^e the following lesolt : 
Eeadixm strongly add. 



Buiphate of Alumina ) / a i..-, n 
" •' Potash i (-^'^•> 



" " Magnesia (Epsom Salt). 
" " 14WWJ (Gypsum). 

Chloride of Sodium. 

BioarbonoU of Iron, 

The first ibur ingredients are contained in about equal proportions, the latter 
two in smaller quantities. — Spring No. 1 differs from this only in the absence 
of Iron ; both are of considerable strength. — Waters of a similar character are 
occasionally struck in wells in N. Madison (flSO, ff.}, where it is oflen difScult 
to obtain water fit for daily use. 

The '* Castidian Springs ", in Holmes county, have also acquired some 
reputation. Of their character I am not informed. 

672. There are numerous other mineral and especially chalybeate, 
springs and wells, which have acquired a local reputation ; such 
as the chalybeate spring near Louisville, Winston county ; another, 
and a mineral well near Pittsboro, Calhoun county ; a chalybeate 
spring near Robina, Panola county ; Dr. Stalehane's Chalybeate 
Spring near Grenada ; Sulphur Springs, Madison county ; and 
many others, which will be more specially mentioned in a future 
Report. Few neighborhoods in the State, in fact, are without a 
mineral spring or well, of some kind^— good, bad or indifferent. 



THE NORTHERN RIVER COUNTIES. 

C73. The territory comprised in the above head, viz : the region 
Iving between the Mississippi River and its eastern bluff, above 
the City of Vicksburg, I have not as yet examined, my endeavor 
having been, in general, to attend first to those portions of the 
State where the comparative poverty, or exhaustion of the soil 
rendered the aid of science most immediately desirable. The soils 
of the Mississippi Bottom will, of course, receive due attention in 
the course of the Survey j for although now deemed by many 
inexhaustible, an examination of the several varieties, which seem 
to be quite numerous, promises, not only important information 
concerning their present treatment, but luso the development of 
important general truths in regard to the culture of the staple 
which they produce in such luxuriant abundance. It is my intention 
to devote some time to the examination of this interesting region 
during the coming season, for which reason I prefer not to com-^ 
mimieate the imperfect data at present in my possession. 



i 
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THE SOUTHERN RIVER COUNTIES. 

COMFBIBINO THE COUNTIBS OP WILKINSON, AdAMS, PraNKLIN, JefFEB60N, 

Claiborne, Warres, and parts op adjoining Counties. 

674. A. Surface Conformation. — The hilly region which borders 
the MiBsissij^i River, from the Louisiana line up to Vicksburg, and 
ihence extends upwards for some distance between Big Black and 
Yazoo Rivers, and known in part, as " The Cane Hills ", is strongly 
characterized by the peculiarity of its surface conformation, no 
less than by that of its soil, and of the formation which, with few 
exertions, immediately underlies the loam stratum which usually 
forms the subsoil of the uplands. 

But a small part of the territory above alluded to, has been specially examined 
as yet ; a general examination, however, has shown a considerable degree of 
nniformity to exist between (in the uplands at least) its several portions, so that 
specimens of the several strata which concern the agriculturist, severally taken 
in Wilkinson, Adams, Jefferson, Claiborne and Warren counties, are so nearly 
alike in i^[>pearance, tiiat differences can only be perceived when the several 
specimens are placed side by side. 

675. The leading characteristics of the surface conformation of 
this region, are produced by the deposits of calcareous silt* or 
loam, of an age comparatively recent, now generally known to 
American geologists, by the name of Muff formation (i327). The 
material of which this formation is here composed, and which but 
rarely shows any indications of stratification, has a tendency, when 
exposed to the action of water, to form steep and abrupt hollows ; 
and where it forms the surface material of the ridges, these are 
usually very sharp on their backs. Most generally, however, the 
grey or bluff calcareous silt is overlaid by a stratum 3 to 10 feet 
in thickness, of solid brown, clayey loam (1332), which in most 
cases forms the subsoil of the region, and from which, of course, 
the surface soil also is usually derived Wherever this loam, 
which washes readily, forms the surface of the ridges, we have level 
plateaus, well adapted to agriculture in every respect, which break 
off very suddenly into deep and narrow gullies, wherever the 
washes formed sink so low as to penetrate to the calcareous silt 
stratum beneath. 

676. The average thicknees of the calcareous silt stratum over the whole 
region, I should estimate at between 25 and 35 feet It was evidently, however, 
deposited on a sur&ce already very uneven, formed in most cases by the strata 
(of clays and soft sandstones) of ib.e older tertiary ; hence we find it in some 
places as much aa 70 feet in thickness, while in others (as at Grand Gul( and on 
the badcs of tiie ridges of the Walnut Hills, above Vicksbnrg) the underlying 
rocks Bxe covered by only a few feet of the material in question. For this reason 
very abrupt changes of its thickness sometunes occur; as in the City of Yicksburg, 
where the silt is 50 to 60 feet in thickness S. of the creek ; whifejust N. of it, 
at the weU-known bluff, its thickness is but 10 to 20 feet (ir270, Sec. 31). 

*The term "silt" implies a fine, powdery deposit, er with too little clay to 
deserve the name of loam. 
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The nme is the case at Grand Galf, where this material is seen in a Tertical 
well of aboat 50 feet, at the 8. end of the ridge which, a few hundred yards 
aboTe, bears bat a few feet of it on top of the rock — the Grand Golf sandstone 
(T232). 

677. In steep, Tertical, and eren OYerhanging slopes, the calcareous silt resislB 
the action of water remarkably well The cause of tlus phenomenon is probably 
to be sought in the circumstance, that the loose silicious material, which bj 
itscdf would be rery readily carried off by water, is to some extent oemencedbj 
the lime contained in the mass. In feet we find in many cases, that the surfeoe 
exposed to the atmosphere has hardened into a kind of crust, by the deposition 
of calcareous matter ; which, of course^ adds gmtly to the stability of the 
slopes. When, howerer, the continuity of the mass is once broken, the loose 
material is waiiied away by the rains with great ease and rapidity. 

678. This peculiarity is the cause of a phenomenon which at mt strikes the 
trayeDer as indicating a Tery singular system of road engineering among iiie 
inhabitants. Whenever the road crosses a hill or spur of a ridge, we obeerre 
hillside cuts with vertical walls, which allow the velucle to advance horiaontall j 
into the hill for some distance, when there is a sudden, steep ascent, rising up 
very neariy to the original summit of the hill ; then we find on the other side 
of the sha^ crest, a descent as steep as the ascent was. Of course, this is 
anything but an advantage over the original status, when there was a gradual 
slope all the way up ; for the weight ht» to be lifted to the same height as was 
originally the case, while the sudden strain consequent upon the steepness of 
the slope, as at present existing, adds greatly to the labor of the team. 

According to the accounts of the inhabituits, however, this state of things is 
brought about chiefly by the rain water during the wet season. The silt being 
broken up in the road by the wagons, is copiously washed away on the slopes, 
while on the summit, where the mass of water, as well as its velocity is small, 
it is to a great extent absorbed, and the worked up mass settles down again into 
its compact condition, so as to scarcely detract from the height of the hilL 
When subsequently the roads are worked, the loose material on the slopes is 
still further removed, and perhaps some more of it loosened to fill up holes ; 
while the summit is left untouched, as no obvious obstacle exists thero. Thus 
we sometimes find in these cuts, hillocks crossing the road, whose sharp crest 
almost touches the perch-pole of the wagon, while the fiont wheel is going down, 
and the hind wheel running up hill. 

679. It might seem fiivolous to treat with such speciality of a subject like 
this ; but cases like the one iust alluded to, where the removal of half a dooen 
cartloads from the crest of the hillock would lower it by several feet, are of such 
constant occurrence, as to make the labor which might be saved in so simple a 
manner, a matter worthy of serious consideration. Not a few persons appear 
to be under the impression, that after all there is some gain in being able to go 
horizontally for a ^ater distance, and having the slope shorter. But it is a 
principle of mechanics well settled, that the height to wfajch a weight requires to 
be lifted, is the measure of the force required to acoomphsh the work. And it is 
just as well settled, that a steadjr strain causes mudi less wear and tear to 
everything, than a succession of jirks — such as are caused by these sudden 
rises and fells. 

680. The denudations^ of the calcareous silt in question are not, 
hovrever, the only cause of the hilliness of this region. Two cases 
have already been mentioned, in which the greater part of the 
ridges is formed by tertiary rocks (Yicksbnrg and Grand Gulf) ; 
and rocks or clays of the same age are very generally found form- 
ing the lower portion of the ridges bordering the larger water- 

♦"Washing away." 
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coarse8, wherever there has been a " caving off " so as to remove 
the masses of detritus which usually form the lower part of the 
slope (*' tdlus ") of the hills. Blue, gr^ and greenish clays or 
claycfj sands are most commonly found (1 281), and associated with 
these, not unfrequently, limited beds of calcareous clay marl ; the 
localities of which, as far as known at present, have been mentioned 
in the Geological Report (1295^). Analyses of these marls are 
also eiven there (1297 ; 300 ; 802). The " Devils Back-bone", in 
Franklin county, between the Homochitto and Wells' Creek ; and 
Loftus' Heights (and ridges connecting with it) at Fort Adams, 
Wilkinson county (1236), are other examples of rock forming, not 
onlv the base, but the main portion of the hills. 

Towards the interior, back from the Missiflsippi, the strata of the Orange Sand 
are frequently ibund underlying the sil^ in place of the Ghnand Gulf stnta. 
Wherever this is the case the Bluff formation tends to thin out ; the lower loam 
on top gradually changes its color as well as its general character, and by slow 
degrees and transitions of which I shall presently speak, passes into the li^t, 
pale yellow loam of the Pine Hills. 

681. In approachjibg this region from the east, on the Holmesville and Mead- 
ville road, a perceptible change in the charact^ of the country occurs as soon 
as we cross the dividing ridge between the waters of the Mississippi and those 
of Lake Pontcbartnun and Pearl River. The lands at the heads of Bogue- 
Ghitto and Amite rivers, though much superior in fertility to those of the pine 
hill region f\irther east, still bear, to a great extent, the general character of the 
latter, both as to vegetation and soil ; the regular, rounded form of the slopes 
and hollows, also, are essentially the same. So soon, however, as we pass into 
the region tributury to the Homochitto, we find steep and narrow ravines ; the 
hillside soil becomes very sandy, dark colored, and much more fertile than 
equally sandy soils on the other side of the ridge are usually found to be ; Oak, 
Beech, and some Magnolia, occupy these hillsides, with but uttle Pine. On the 
ridges, which are quite narrow and high, Pine still prevails ; but the long-leaved 
species is more and more replaced by the short-leaved. As an additional sign of 
improvement in the soil, the long-moss appears on the trees, not only in the 
bottoms, but on the verr hiUtops. Yet, in consequence of the brokenness of 
the surface, these Homodutto HiUs can be cultivated to a limited extent only. 

682. The character of the water courses is not less changed than that of the 
land. In the interior of the State, and even in the sandiest tracts of the Pine 
Hills, the streams excavate narrow channels, the whole breadth of which they 
occupy at a medium stage of water. But the several forks of the Homochitto, 
as weU as most of the laiger streams between them and the Big Black, appear 
to have sought to imitate the example of their great Father, in excavating for 
themselves wide, shallow, sandy beds, in which, at ordinarv stages of water, 
they meander to and fro, from bank to bank, in secondary channels only a few 
yards wide at times, excavated in the loose, shifting sands. In times of freshet, 
when they fill and overi^w their main channel, these streams are very wide, 
rising and falling very rapidly ; and as their current is usually quite rapid (as 
compared with that of the streams K of the dividmg ride) they dten cany with 
them vast masses of sand and driftwood, and as a consequence, continually 
change their channels. 

This description holds good more especially for the upper 
portions of the course of these streams, before they enter fully 
noon the territory of the Bluff formation or hills of calcareous 
Biit. This re^on usually extends from ten to fifteen miles inland 
from the. Mississif^i, forming the " Cane Hills " proper ; and such 
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Btreams as have their origin within this belt, are characterized by 
their deep, narrow channels with almost vertical banks, winding 
their tortuous course, in narrow valleys, from one steep slope to 
the other. The same is commonly the case with the larger streams, 
in the last few miles above their mouths ; but those which rise in 
the sandy hills east of the belt mentioned, preserve their character, 
as above described, for some distance after entering the " Cane 
Hills " of tlie Bluff formation. 

683. The latter, as a general thiog, appear to be higher and more abrupt, the 
nearer we approach the Mississippi Biver ; arising partly, no doubt, from the 
natural fiill of the valleys, though this does not appear sufficient to account for 
the difference observed. 

In some regions (as in K. E. Jefferson and S. £. Claiborne counties) there 
intervenes between tiie abrupt " CSane Hills " and the Pine and Oak hills inland, 
a gently undulating tract of brown loam uplands, up to ten miles in width, 
forming fine agricultural regions, which pass gradually into the Pine Hills. N. 
of the Bayou Pierre, between Willow Spring and Rocky Spring, however, the 
Pine Hills themselves closely acyoin the "Cane Hills '^ Further N. yet, in 
Hinds county, near the Yicksburg and Jackson R. B., wo again find a fertile, 
gen^ undulating loam region, bordering on the east the calcareous hills of the 
Bluff formation. 

In Franklin county, the hilly and broken, but otherwise fertile, yeUow loam 
regbn of the Hamburg, and Homodiitto Hills, on Wells' Greek and other tribu- 
taries of the Homochitto, intervene between the ^* Cane Hills " of Adams county 
and the Pine Hills of the interior (?770, ff.). It is to be observed, that near to 
the channels of the larger streams, the lands of the "cane hUI" character 
generally extend somewhat farther inland, than is the case in the intermediiite 
regions. 

684*. ^. Soils op the Southern River Counties, — Character 
and Composition, — It has been stated above (1675 ; see also 1348, 
General rart), that the upland soils of the Cane Hill Region, as 
far as observed, are reducible essentially to two difTerent kinds, and 
their intermixtures, to-wit : 1st Those derived from the stratum 
of brovm, clayey loam (1882), which usually covers the surface (to 
ihe depth of from eight to ten feet), of the level or gently undula- 
tine uplands, bearing a growth consisting prevalentlv of Oaks 
[White, Chestnut White, Black and some Spanish (" Red ")], Beech, 
Hickory, Sweet and Black Gum, mingled with more or less Holly, 
Linn or Basswood, Sassafras, Elm, Hornbeam and some Magnolia. 

684^. 2nd. Those derived from the light calcareous loam silt 
(1327), which forms the main body of the hills ; is commonly exposed 
on the upper portion of the hillsides ; forms by itself alone most 
of the sharp and narrow ridges and summits ; and not unfrequently 
inclined uplands. 

It is distinguished firom the loam first mentioned, by its buff or dun color ; 
by its lightness, a lump of it b^ng easily crushed between the fingers at aU 
times ; by the lumps and concretions of lime (carbonate) which it contains, as 
well as shells of the common snail, and allied species (^330^ ); aUof which 
i^ypear in the shape of white specks, whenever a smooth cut is made in the mass, 
and cause it to effervesce ("boil") when dropped m strong vinegar, or other acid. 
It forms the permanent verticad sides of the road cuts and blufEs (^^77, ff.), 
often covered over with short green moss, in consequence of the resistance of 
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the surface to washing by rains; and the fane between it and the overlying loam 
is often very sharply defined by a backward slope, formed by the brown loam 
which is carried away freely by rains and freezes. Finidly, its presence on or 
near the surface is indicated 1^ the frequent occurrence, among the timber above 
described, of the " Poplar", Sweet Gum, Magnolia, Mulbeny, Linn, Honey 
Locust, and on the lower portion of the slopes, the Red Haw, Crab Apple, and 
Sycamore. Above aU, the Cane is significant of its presence. Although at pres- 
ent^ the cane on the hills has mostly been destroyed by cattle, it may sometimes 
be seen in protected spots, covering them from the foot to the summit — as was 
the case generally before the country was settled. 

The trees but just mentioned, and among them particularly the "Poplar", 
Linn, and Sweet Grum, not unfrequently occupy the ground completely, to the 
almost entire exclusion of the oaks. The Beech, Horn Beam, and Holly, how- 
ever, are nearly wanting. 

685. The three specimens from thi9 region, which have thus far been analyzed, 
were selected with a view to obtaining results fairly comparable, and repre- 
senting as nearly as possible, the average composition of both kinds of soil. 
They were, therefore, taken on one and the same piece of ground, in different 
spots, on the land of Mr. James Watson, about five and a half miles noHh-east 
of Port Gibson, on the Baymond road. Here the brown loam is from eight to 
ten feet thick on the hilltops ; in the cuts on the hillsides, the calcareous silt 
appears and approaches nearest to the surface about half way down the hill, the 
lower portion {" talus ") of which is again formed by brown loam differing little, 
in its appearance, from that on the hilltops ; but having evidently been washed 
down from above, it probably contains an admixture of the calcareous ffllt 

686. The specimens of soil and subsoil were taken on the hilltops, and a speci- 
men of silt in the cut on the hillside, a few feet below the surfisM^e. 

No. 332. Upland Subface Soil from J. Watson's place, five and a half miles 
north-east of Port Gibson, Claiborne county. 

D^pth: Eight inches. 

Vegetatim : That mentioned above, in the general description, (^[684^ .) 

The soil, rather light, of a buff color ; much less clayey than the loam sub- 
soil Saturated with moisture at 68.0 deg. Fahr., lost 5.182 per cent at 400 
Fahr. Dried at this temperature, it consistea of : 

Insoluble Matter 87.573 

Potash 0.458 

Soda ai24 

Lime 0.244 

Magnesia 0.545 

Brown Oxide of Manganese 0.205 

Peroxide of Iron 8.231 

Alumina 4.842 

Phosphoric Acid. 0.105 

Sulj^uric Acid 0.028 

Organ ic Matter and Water 3.073 

100.429 

687. No. 233. XJflakd Soil from J. Watson's place, five and a half miles 
north-east of Port Gibson, Claiborne county. 

DepGi; Eight to twenty inches. 

Vegetation : Same as the preceding. 

A yellowish-brown loam, much heavier than the surface soil The subsoil, 
saturated with moisture at 68 deg. Fahr., lost 9.221 per cent at 400 deg. Dried 
at this temperature, it consisted of: 
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Insoluble Matter (as above) 79.477 

Potash 0.741 

Soda 0.248 

Lime 0.238 

Magnesia 0.830 

Brown Ozide of Manganese 0.346 

Peroxide of Iron 5.634 

Alumina 8.849 

Phosphoric Acid. /. 0.092 

Sulphuric Acid. , trace 

Organic Matter and Water. 3.496 

100.038 

688. No. 237. Calcareous Silt, from James Watson's place, fiye and a half 
miles north-east of Port Gibson, Claibomeconnfy. 

De^ : Was taken on the hillside, about four feet from the surface, and about 
ten feet below the highest point at which it is visible here. 

VegetcUion: Hillside growth similar to that described aboTe, (f 684^ ); mixed 
with oaks. 

Saturated with moisture at 68 deg. Fahr., it lost 4.118 per cent of its weight 
at 400 deg. Fahr. Dried at this temperature, it consisted of: 

Insoluble Matter 75.844 

Potash 0. 61 1 

Soda 0.116 

Lime 5.921 

Magnesia 3.278 

Brown Oxide of Manganese^ 0.252 

Peroxide of Iron 3.272 

Alumina 2.823 

Phosphoric Acid • . 0.145 

Sulphuric Acid 0.060 

Oarbonic Acid 6.729 

Organic Matter and Water 1.231 

99.681 

■ 

689. A comparison of the first two analyses shows the important &ct, that 
the subsoil is considerably richer than the surface soU, in several important 
ingredients. It contains nearly one-third of a per cent, more Potash, twice the 
amount of Soda, an equal amount of Lime, one-third of a per cent. m<H^ Mag- 
nesia — ^the latter ingredient being, however, not deficient in the sur&ce soU 
itself. With respect to Phosphoric and Sulphuric Acids, the advantage is on 
the side of the surfiice soil 

Were it only, however, for the large excess of potash contained in the subsoil, 
and the improvement of the physical properties which would be effected in the 
light surface soil by an admixture of the heavier subsoil, that alone would suffice 
to render subsoiling a very important improvement. The upland soils of the 
region in question have been esteemed very fertile, notwithstanding that the 
amount of Potash and Pho^horic Acid contained in them (if the soil analyzed 
be a fair specimen), is rather below that of a good average soil ; and that in but 
a few cases as yet, the tillage has extended to a greater depth than that at which 
the above specimen was tiJcen. It is probable, therefore, that although a laige 
part of these upland soils is now considered as exhausted, or approaching 
exhaustion, the richest part of the surface layer within reach of the plow, has 
hardly been more than touched. It would appear also, from the productiveness 
of ft sur&ce soil comparatively poor, that the nutritive ingredients contained in it 
are, to a great extent, in an available condition. 
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690. As for the calcareous silt, (No. 237), the analysis shows it to possess an 
adequate supply of all the elements of a good soil ; its peculiarity heiog the 
high percentage of the Carbonates of Lime and Magnesia which it contains, and 
a remarkable deficiency in Alumina. Its admixture of clay is so slight as to 
barely entitle it to the name of Loam, its main body being si lex, in a state of 
fine division, with but a few per cent of coarser sand. Hence the small amount 
of moisture which it is capable of absorbing, in view of which it is somewhat 
surprising that it should not be a remarkably drouthy soil. This is perhaps 
owing to its large dose •of lime, the property of preventing injury from drouth 
being particulariy claimed for that substance. 

It seems, nevertheless, that injury from drouth is more fluently sustained 
on soils formed by this silt alone, than on those derived from the brown loam ; 
owing probably to the absence of a more retentive subsoil, in the former case. 
For it must be recollected, that while the lightest soils overlying the brown 
loam are sure to have a clay foundation at no great depth, no such change ever 
occurs where the calcareous silt forms the soiL Vertical wells of 60 feet of the 
latter, wiU most generally show such a conformity of material, that specimens 
taken from the remotest portions of the mass, cannot fi^uently be distinguished 
fh>m one another. When a drouth ensues after a heavy ndn on well wwked 
soils of the silt character, these frequently crack open to the same extent as the 
heavy soils of the prunes and Flatwoods (1402^4 to 404), causing great injury 
to the crops. 

69 1 . The analyses above given represent, probably, the extremes 
of both kinds of soil, sach as they are frequently found on the 
level uplands and hilltops, and the silt soil on the upper portion 
of the nillsides. The lower portion (talus) of the latter, however, 
is commonly a mixture of the two, in variable proportions — a 
necessary consequence of their mode of formation, having been 
washed down from above. It is observable, however, that in the 
great majority of cases (and especially where the brown loam now 
occupies the si^mmit level) the soils and subsoils of the talus differ 
but little in their app^rance as well as in their agricultural 
properties, from those of the hilltops ; though as a general thing, 
they are said to produce, rather more freely, and to last longer. 

The relations between these several soils will be better understood by 
reference to the diagram (No. 6), which illustrates the progress, and different 
stages of denudation ; the space ruled vertically representing the brown loam 
stratum ; that ruled horizontaUyf the calcareous silt ; and the oblique ruling, the 
tdlu8, consisting of a mixture of the two, as washed down the hillside and 
appearing at the foot. In No. 1, of this diagram, we have a broad ridge or 
taUe-land, evenly covered with the brown loam, whereas the calcareous alt 
appears ozily on the upper portion of the hillside, and the talus is comparatively 
inconsiderable as yet. — In No. 2, denudation has progressed so fiir as to remove 
the greater portion of the loam stratum from the summit of the ridge, it being 
left only in depressions, and quite shallow ; so that in places, the calcareous 
silt appears on the surface ; the talus, at the same time, bsing of greater extent 
than before. — ^Ih No. 3, the removal of the brown loam from the summit of the 
ridge has been completed ; it has all been washed down the hillside, intermin- 
gled with the silt, and the latter now imparts its peculiar character to the ridge, 
which has steep slopes and a sharp summit ; as is the case in the ridges between 
Fort Gibson and Ghrand Ghilf. 
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[No. 6.] 



Diagram illustrating Denudation in Oie " Blvf Formation. 

When we consider the gro*t &cility with which the brown loun is wMhed 
down Trom thehills, while Uie oilcueons eUt is but sKghtly kbndod underQw 
atme cireumatuicM, it cannot be surprising tint the dkarscteroftbo tanoet 
should be predomiiMtat in the scnla of tlie tains. The oHiBtant renewal of fiinr 
snr&ce hj the wadungB «f the rich loam abore, offers a ready exptanation of 
Iheir longer duration ; wlule at the aame time, tlw lime they receive from the 
silt stratum, if exptSaed abere, seme as % stimulant, developing their fertili^. 

692. Cultivation of the Boilb of the Cans Hilu. — So &r as 
my informfttios goes, the upland soils of tiiis region, vhenever 
they are derived either exclusively or prevalently from thcbrown 
loam stratum, are not characterized by any very striking; pMG^ar- 
ities ; in mo8tparticularB,they greatlv resemble those of the Table- 
lands of N. MisBisaippi (1616, ff.). When fresh they will produce 
nearly or quite a bale of cotton per acre, and Bometimee more ; 
and a proportional amount (30 to 35 bnshels) of corn. On the 
whole prooably they are beat adapted to cotton, which is now the 
prevailing crop ; but the character of the soil ib such as not to 
forbid the Bucceas of any crop Buitable to the climate and to an 
upland situation ; being, as a general thing, both "strong "and 
" warm ". The brokenneas of the surface, especially near the 
Mississippi River, constitutes a disadvantage without which, few 
portions of the State would rank higher as agricnltural regions. 
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It would seem, however, as if even this circamstance might be 
turned to better account, than is the case at present. 

693. It is a misfortane for this district, as well as for many other regions of 
the State, ^t the practice of circling or liorizoataliziag has not been introduced 
at an earlier day. In conseouence of this omission, the brown loam stratiim 
has been entirely removed &x>m a great many ridges, leaving behind the 
<»]careous altf which, though by no means infertile, and eyen more easily tillbd 
than the original soil, is not as safe, nor equally susceptible of improvement In 
a great many cases, however, fields have been turned out as of littie value, 
simply because the sur&ce soil was removed, laying bare the brown or yellow 
loam subsoiL Now, the analysis of the latter proves, that it contain.* more 
elements of fertility than even the fresh surface soil ; and is perfectly adapted 
to cultivation so far as its physical properties are concerned ; hence, if it does 
not produce freely at first, this must be owing to the fkct that its nutritive 
elements are not in an available form. Such is very commonly the case with ' 
day subsoils, as has been mentioned in the General Fart c^ the .A^cultural 

Beport (ir506, ff.), where the means of obviating this difficulty are also indicated, 
viz : the use of " stimukmt^ manures ", or fallowing (ir357). The same holds 
good, of course, when this subsoil has been brought to the surface by means of 
the subsoil plough, as has been recommended above. 

694. The stimulant needed, fortunately, is close at hand almost 
everywhere in this region, in the shape of the calcareous silt often 
mentioned. The latter is, in fact, a marl (11330), as truly as a great 
number of other materials recommended and employed as such, 
and is admirably adapted to supply the deficiencies, and in every 
manner improve the quality, of the subsoil in question. Nor is 
this a mere supposition based upon the analysis ; for upon inquiring 
into the subject while in the field, numerous cases have come under 
my observation where the silt had either been washed d<5Wii, or 
othertlrise accidentally mingled with the loam subsoil ; and in til 

of these, the land was tipott^ to have produced ''as if ft ti^ad 
fresh ". 

It is likely, hdwever, that in most cases, this ^t-lnarl will act not merely as 
a sliitiulani. The analysis shows it to contain a considerable amount of potash^ 
etc. ; and as the lilao has been in ooiitact with the material for ii goodly lev^ 
of tune, it is probaUe that a large part of ttus Potinsh, as well as other mgredi- 
eirtSiis inaaavi^ble condition (ir^5> Hence It will act to aooittideriAle 
eoMiit as a true fniMure. (See General Plurt, Osil^, S,\ 

695. In riaany cMOS, the transporteiion of the material in questloh qui 
be effected to a oensidMble extent, by aUoWing it to be wadied down 6n tibie 
land from the bicker portions of the hills. It has been mentioned that it does 
not Wash readily of its own accord, but does so verjr easilv indeed, when onbe 
loosened-^-as is the ease in the road cuta It is so universally present, howd?er« 
thalHs distribution by hauling or oarting can rarely be vei^ expensive. It can 
Ireqiieiitly be obtained in the fields themselves, on the surface, or at the depth 
of a few feet ; and it is so commonly found on the deyated points and ridges, 
that the neoeesity of transportation upwards will rarely oocur to any considera- 
ble extent W&sever the material can be obtained at the sur&ce, an excellent 
method of effecting its distribution on the large scale (suggested by Gol. J. A^ 
Ventrees, of Wilkinson) would be the employment of the well-known Bailrpad 
Exoavatcnr-Oart^ which shovels i;^^ and conveys away the loosened material m one 
and the same opetalion. A very smidl u>roe could thus very conveniently 
«ffect the marling of a whole plantation. 

S86. In seleotukg the material to be used, which will easily be distingu^ed 

R— 21 
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from the brown loam, by tho characters given above, (^683^ ), it will be 
advisable, if there be any choice, jto take by preference such as contains the 
largest amount of lime ; which may be very readily judged of by the amount 
of white specks exhibited in a smooth, knife-cut surmce of the mass in question. 
Sometimes, specimens much poorer in lime than the one analyzed, may be 
found ; but richer specimens also occur with frequency, and I believe the one 
analyzed to represent a fair average. — No fear need be entertained of using too 
mud of this marl ; in favorable seasons it will bear fair crops by itself, and no 
dressing likely to be applied in practice, where transportation is necessary, will 
be apt to hurt the clay subsoil. It may be applied and turned under at any 
convenient time, after being spread broadcast 

Both the subsoil and the silt are very poor in vegetable matter, 
which ought to be supplied them — perhaps most conveniently, in 
this instance, by turning under a green crop. This would greatly 
increase the efficacy of the marling, and where the marl cannot be 
obtained, it will itself be a valuable promoter of productiveness — 
though not, of course, an improvement properly speaking (1426). 

697. It may be questioned whether, in cases where the calcareous silt under- 
lies the loam soil within reach of the plough — say at 10 to 14 inches beneath the 
surface — ^it will be advisable to break up the whole of the loam stratum, even 
for the sake of turning up the silt, and thus effecting the marling in the simplest 
manner. I am not as yet sufficiently acquainted with the character of the silt 
as a subsoil, to form a decided opinion on this subject ; but from the rapidity 
with wluch this material absorbs water and allows it to sink, I should think 
it undesirable to have it as a subsoil instead of the loam, where it can be avoided ; 
for it is likely that it will allow manures to sink witn^ equal &cility as water, 
and thus the soil might cease to be susceptible of improvement by manures. 
Farther investigations, and experience will have to decide this point ; but at all 
events, the balancing of the advantages of deep plowing against the disadvanta- 
ges which might arise from the circumstance referred to, must always, to a 
great extent^ rest with the judgment of each individual in his particular case. 

698. In the Yicksburg, Grand Gulf, and Petit Gulf or Bodney Hills, the 
removal by washing of the proper soil, or loam stratum, has taken place to » 
lamentable extent ; and the same is probably true of most of the hilly countiy 
bordering closely on the Mississippi Biver, which has been settled for a long 
time. In these cases the calcareous silt or marl itself forms the only soil ; and 
although I have not had opportunity sufficient as yet to study its vices and 
virtues, the frequent abandonment of these hills by the cultivators, and their 
complaints that '* their soil is gone ", show conclusively that it is not as eligible 
in its producing qualities as the original surface layer. This is perhaps owing, 
not so much to defects in its chemic^ composition (for it contains all the ingre- 
dients necessary to plants, and some soils equally limy are known to produce 
well) as to its physical defect of being drouthy . It may be, however, tiiat it is 
to some extent in the condition of li^t soils excessively marled (1460* ) ; at 
all events, it is greatly improved, and rendered very productive, by the addition 
of ve^taUe matter, as may be observed where it forms terraces on the hiUsideSy 
aUowmg of the accumulation of vegetable matter. Here we generally find a 
most luxuriant growth of weeds and cane, as also where small fafanch bottomsy 
orzavines, are formed bv it — though, in the latter case, one of its chief firalts — 
dionthiness — ^is obviatea by its position idone. A loose black soil similar to that 
now found in such localities, and often two feet in depth, originally formed tfae- 
suiftce of the Cane HiUs, but is now almost entirely xemoved by denudatioiu 
Vegetable matter, baa its^ a tendency to obviate dnrntfainesB^ and would 
effectnallyprsvent the cracking of the s(min the sun* 

699. Whenever there is any of the brown loam stratum left on 

the hilltops— as is frequently the case at the highest points of the 
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ridges, it ought, if conveniently practicable, to be distributed orei* 
the denuded surface of the silt, Ie short, as a general ' r<ire, it 
ought to be recollected that these two kinds of soil mutu^l^' 
improve each other, and ought to be mixed whenever this can bV. 
done cheaply, and with due regard to the influence which the^ 
change of subsoil may be found to exercise, in cases where deep > 
plowing will reach the silt. (See above, (1697). 

700. Lands Intervening letioeen the Cane Hills and Pine ZTt'W^.— Intervening 
between the Cane Hill Region proper, and the Pine Hills of the interior, we find, 
as before observed (1F683, ff.)» ^ variety of upland soils intermediate between 
the twa, and forming gradual transitions, both in the aspect of the soils and the- 
character of their vegetation, from the one to the other. In some cases (as in 
the region between Willow Spring and Rocky Spring in N. E. Claiborne) the 
tranmtion is quite sudden — from the rich brown loam to the pale yellow subsoil 
of the Pine Hills ; while frirther south, and m Jefferson county, a gently undu.— 
lating tract of loam lands intervenes between the Cane Hills and the Pine Hills. . 
Further S. yet, m Franklin county, the broken, yellow loam ridges of the • 
Hamburg Hills pass, on one side into the sandy hills of the Homochitto, vod. on a 
the other, into the Oane Hills of Adams county. As none of these soils has 
as yet been analyzed, a few general remarks with reference to them must suflice 
for the present 

'701. The sandy soil of the H(»nochitto Hills, though evidently fertile (as is 
proved by the vigorous growth of oaks and hickory laden with Long Moss, and < 
the comparative scarcity of Pines^ is cultivated to a very limited extent only, . 
on accoimt of the brokenness of the sur&oe. Not unfrequently, a yeUow loam, 
subsoil underlies the sandy surface soil, and by careful horizonUlizing and deep, 
plowing, a great deal of Umd now l3ring idle might no doubt be made available. 
The sand which these soils contain, is generally much coarser than that of the 
Pine HiU soils and often pebUy ; and some tracts, especially on the S. Fork oi 
Homochitto, resemble closely, in soil and vegetation, the sandy ridges of East 
Mississippi, in Noxubee, Kemper, Lauderdile and Jai^r counties (ir650, ff.V 
Her^ too, the Upland WiUow Oak, or narrow leaved Black Jack, its found, . 
minded with short sturdy Post and Spanish ( ^'JRed ") and bouu) White Oak, 
and Hickory. — ^Inthis region, at the present time, the bottoms and honunocks - 
alone are extensively cultivated (see below, (ir711, ff.). 

702. In passing fiK>m Meadville to Hamburg, we find between the forks of the • 
Homochitto, moderately hilly uplands of tolerable Artility, and less sandy. 
After crossing the W. fork ^ country hecomee more hilly ; a good strong loauk 
soil sets in, the pine becomes scarce, and Hickoi7> White, Spanish (" Red ") and 
Black Oaks, together with the Cucumber tre^ occupy the ridges, while on the 
hiMdes, the Sweet Ghim, Ash, and " PopUr " are also found. In exposures by 
washes on the hillsides, we find that thert is uppermost a layer 18 to 24 inches- 
in tfaieknesB of lig^t brown loam, fbrming the soil and subsoil ; beneath this» 
several feet of jmle yellow, sandy loam, resembling that of the pine hills, and.. 
bdow this, the Orange Sand strata. 

Itis obvioas that such a disposition of the strata must produce a great variety 
of soils from the top of the ridges down to their loot The rid^ soils are 
generally heavier than the hillside soOs, and are very productive; but the 
ritos are generally rwr narrow, and the hiUsides too steep to he readily 
cottiTated, so tbit it is difficult to find large bodies of land of a convenient shape. . 
A mat deal of damage has been done to these lands by the denudation of the 
aoiC wlideh is now being prevented tea great extent by horisontalixmg. Deep 
plowing wOl, no doabt, prove highly beneficial on these ridge lands, the subsoil 
of whidi Is obviously the same essentially, as the surface soil itselt 

708b The groat and uniisiial freqnsn^ of the Oueamber tree, willi its enor- 
nous kttfes, Is tbo promhient botanical ftatore of the Hambiog HOlay whicb*^ 
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gnduallj diSAppears as we approach within five or six miles of Fajetie. Aiftar 
this the tree is seen no more, even casually, until we come withm about hot 
miles of Fort Gibson, where we find a tract of only a few sections with a light, 
warm "mulatto*' soil, timbered chiefly with the two specimens of Mag6olia» 
in their fullest deYelopment Beyond this district; again, the Cucumber tiee 
becmnes extremely scarce, beiofi; only found in bottoms, occasionally ; and it is 
said that the inhabitants of iMatohez and neighborhood haye fiuled in all tbeir 
attempts to transplant it to their soil as an ornamental tree. The analysis of 
the soils referred to above will therefore be interesting as showing the pecudiari- 
ties of soil on which the thriftiness of this tree depexids. 

701 The light brown loam of the Hamburg Hills, with its underlying stntan 
of pale material, continues to within a quarter of a mile (S.) of ih» town of 
Fayette, where both mixed together have been used in making brick. But «s 
we leave Fayette on the Port Gibson road, the dark, umfoer-coloied loam, fudi 
as we find overlying the calcareous silt of the Ckne Hills (ir684i^ , 687), is alone 
to be seen ; and it is this chiefly, which forms the soil and subsoil of the genttj 
undulating, agricultural region which in Jefierson county intervenes betwixt 
the Cane and rine Hills. A change in the character of the loam, similar to thai 
just mentioned, takes place as we pass from Willow Spring in Claiborne counlyy 
into the Pine and Oak ridge lands which here extend like a spur to the west- 
ward, into the Cane Hills themselves. 

705. Near Rocky Spring (ir233), on the Little Sand, and particularly in Mr. 
J. F. Brock's neighborhood, a peculiar condition of things obtains in some tracts. 
Here, a gray, somewhat ashy soil, much resembling the surfiu^e soil of the Rne 
Hills themselves, overiies, to the depth of about ten inches on an average, a brown 
loam subsoil apparently identical with tiiat of the Hills, and evidently fiortfle, 
as the timber is very laige, while the smaller plants, whose roots are shaUow, 
seem to indicate but an indifferent soiL The prevalent tree is the Beech ; next 
to this, the Spanish (!'Bed"% White, and Chestnut White Oak, with a good 
deal of HoUy, and 'some Short-leaved Pine ; on ^e hillsides aad heads of 
hollows, the Magnolia occurs, and large Grape vines are common bo^ in tiw 
hills and valleys. 

it is complained that this land (with the shallow tillage now piaetioed) is>botti 
unproductive in its natural condition, and will not be benefitted even by flkaUe- 
manure ; whkh'does not seem to decay in the soil, but remaiiis ^law'', as also 
do ftnrest leaves, ev*. The Gouber pea -and pea vine alone seem to flouiWi 
pretty welL 

These circumstances cuioborate what is indicated by the^aspoot of UwmI : 
it is not silfficiently inet^ntivo^lther of moisture or manure, owing totho wittt 
faotii of a sufficient quantity of ^Oay, and of n^gsMLe matter ; probably, tlse, 
the surfiMSe soilis naturally poor ; vhile tbosi^fasoil, ;whieh is leaohed aadpe^e- 
trated by the hM>U of the ktger trb^ is rich in^iutriiive ii^predieala. The 
remedy is obvious : the subsoil must be b«^;ight up tyfuihsoil flowing and OMAd 
with the surAuse sofl ; thus improving it boO^ physically and ofaunically ; nfgt/tr 
able matter must also be introduced, and m oider to iacilitvte the deeompMheon 
of tiie latter, as well as to stimulate the subsoil, Hme, w a cakarooufl ttiail» 
ou^t to be used at the same time. The cakairoous silt of (he hhiff lonaalBOB» 
whkh is still fbund in places, in this regk>o, may be used for this purpose. It 
may be observed, that in so doing we imitate what nature has done in the fimn- 
ation of the fertUe hillside or Magnolia soils of the same neighborhood. The 
gray sur&ce soil and leaves, in being washed down the hillsides, are firet mixed 
widi brown loam subsoil, then, lower down, with the (mlcareous silt -, and it wiU 
be noticed that where the latter is entirely absent, the growth of the Magft^ 
is comparatively stunted, even in the valleys. Whether this is due to 4^ 
direct influence of the liine as a nutritive ingredient, or to its stimulant actios 
on the soil, remains to he determined. 
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700. Qrape Culture kv Cane Hills.— I cannot dismisa the 
'sabject of the upland soils of the Cane Hill Region, without expres- 
sing my conviction that they are most peculiarly adapted, both by 
their chemical and physical features, and by their surface conform- 
ation, to the successful culture of the Vine. This fact might be 
inferred from the circumstauce alone, that the native grape-vines 
do not anywhere in this State flourish more luxuriantly — ^some- 
times attaining enormous dimensions— than they are known to do 
wherever, in this region, cultivation and the ranging of cattle have 
not destroyed all but the larger timber. 

The latter is, in kind, either the same, or substantially equivalent, to that 
which characterizes the best vineyard lands of Illinois and Missouri ; for it 
appears in this State at least, that the same soils which, in the southern latitudes, 
are characterized by a luxuriant growth of Magnolia, bear large Sassafras and 
Linn, wherever the mean temperature is too low to favor the growth of the 
former. The analyses, also, are significant on the same point ; a " warm ", deep 
soil, containing abundance of potash and lime, and proper proportions of all other 
ingredients, is generally deemed to be pecuharly adapted to the culture of the 
vine. It might be doubtful whether the soils formed chiefly, or exclusively, 
by the calcareous silt of the bluff formation, would by themselves be suited to 
the purpose ; but the hillside soils, formed by a mixture of the silt with the 
brown loam, would seem to be admirably adapted in all respects. 

707. The cultivation of the hilly lands is necessarily more expensive than 
that of level tracts ; great care must be bestowed on accurate and deep horizon- 
talizing, and in many cases, nothing short of actual terracing will effectually 
prevent the denudation of the soil. These operations are too expensive to allow 
of raising cheap crops on large areas, wherever they are involved ; we must 
attempt^ therefore, to realize the highest profits on the smallest possible area, by 
keeping the land in a high state of cultivation, with crops of high value. In 
experiments made in this State, on uplands much inferior to those in question 
(^649), the yield of grape-juice, from Longworth Catawba, was at the rate of 
seven hundred gallons per acre, the minimum market value of which may fairly 
be assumed at $1.50 per gallon. A higher yield, and a higher price also, may 
reasonably be expected to be obtained on a more generous soil, and it is plain 
that with crops like these, considerable pains may be taken in the improvement 
of the lands which bear them. In this manner, not only the hilly landa of the 
counties just treated of, but also the fertile, but broken lands bordering the Mis- 
sissippi bottom further north, in Warren, Yazoo, and Holmes counties, and little 
valued thus far, might be doubtless made, not only available, but highly 
profitable. 

708. The elimate of South Mississippi is admirably adapted to 
the culture of the vine, closely approaching as it does in the fea- 
tures essential for this purpose, the climates of the Mediterranean 
coast. Rainy winters, not cold enough to frost the vines (as fre- 
quently happens in Missouri and Illinois); dry summers, with only 
occasional showers ; and a warm, unclouded autumn sun to develop 
the grape into sweetness and maturity. Indeed, it may be ques- 
tioned whether even the production of raisins might not be prac- 
ticable in Sonth Mississippi, depending as it does solely upon the 
occurrence of a fortnight^s warm sunshine at the time- of maturity. 

I know of no reason, apparent at the present time, why these anti- 
cipations should not be capable of realization, and why» if there be 
no other analogy between the two, the hills of the lowar Mississippi 
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-should not vie in this respect at least, with the vine-clad banks of 
rihe Rhine. 

709. Bottom Soils op the Southern Biyer Counties — ^None of 
iihese have as yet been analysed, wherefore a few generalities with 
reference to them mast suffice for the present. 

In the Cane Hill region proper, t. e., where the calcareous silt 
forms the main body of the hills especially, the valleys of the 
-smaller streams, as before observed, are generally narrow, and the 
tiiUsides steep wherever they are formed chiefly by the silt; 
whereas slopes more gradaal are formed wherever the brown loam 
/is of considerable thickness on the upland, and therefore forms the 
*^talu8 of the ridges. These valleys do not generally |)osses8 the 

* character of bottoms proper, bat rather of what, in the interior, is 

•<€alled hammock or second bottom (1342, ff.). Their sarface is 

-generally even and but little cot up with slough ; the main channel 

being usually so deep that overflows of the valley are much less 

common than is the case, in other portions of the State. 

Such is the case with those streams which head within the Cane 
.Sill Region itself. The soil of their valleys, being a mixture in 
^ varying proportions, of the brown loam and the calcareous silt 
'^stratum, is always light and warm, and very productive when 
cultivated. The bodies of land fonned by them, however, are 
generally so small, and often so much cut off from convenient com- 
.munication with the uplands by the steepness of the hillsides, that 
^hey are not nearly as generally in cultivation as Uieir quality, 
'when compared with the uplands, would justify ; being very com- 
monly turned out as pastures. 

710. The UrgN streams, which head inland of the Cane Hill region, in the 
-sandy uplands of the dividing ridge, possess, of course, a character different 
Brom that just descrihed. The valleys of the Homochitto, Bayou Pierre, Cole's 
Creek, etc., possess a true bottom character and growth, for some distance after 

• entering upon the Cane Hill region ; yet for the last eight or twelve miles of 
'lOieir course these streams also assume more or less, on the lai^ge scale, the 
- same character as the small streams which head within the Cane Hills. In this 
latter portion of their course, the soil of their bottom or hommock is less sandy 
'than further above, and the Black Walnut, Sycamore, and Honey Locust become 

very prominent — ^all three indicative of the presence of a lai^ supply of lime, 
and 01 a ^oductive soiL Com appears to thrive unusually well on these soQs. 

711. Higher up, the bottom soils generally become more sandy, 
^nd the Oaks, Beech, Hornbeam and Magnolia predominate; 
the latter tree, especially, attaining enormous dimensions. These 
sandy bottom soils are generally of considerable depth, of a dark 
^color, and peculiarly adapted to the culture of cotton. 

Thus, in the bottom of the Middle Fork ^f Homochitto (Franklin county), 
^rfaich is heavUy timbered with Magnolia and Beech, together with the Chestttut 
White Oak, Sweet Gum, ** Poplar ", Maple, etc., there is scarcely any percepti- 
ble change in the aspect of the soil at a depth of more than thiHy inches ; and 
U is esteemed as being the best cotton land in that portion of the State. 
Notwithstanding their great sandiness, these soils wear verv well ; in consa- 

nice, no doub^ of the great depth to which the roots of the crops can, with 
ty, penetrate, without even the aid of the subsoil plow. Deep plowing is 



ITT 12, 713, 714] bottom soils op "cane hill region". 827 

neyertheless, to be recommended, so long, at least, as the color of the material 
'brought up is not a great deal lighter than that of the sur&ce soiL 

712. Level hommocks of considerable fertility, but differing in 

their growth and character of soil from the bottoms, are often found 

intervening between the latter and the hills ; sometimes also they 

extend up to the very banks, to the exclusion of any bottom^ for a 

«hort distance: 

Such is the case on the South Fork of Homochitto, near Meadyille ; the 
hommock or second bottom is elevated from four to six feet above the first 
bottom, which has a rather li^t colored, sandy soil, abont 2 feet deep, timbered 
AS before mentioned ; wlule &e soil of the hommock is moderately light, of a 
buff color, about ten inches in depth, underlaid by a rather pale yellow loam, 
its timber being the Beech, White Oak, Hickory, Holly, Sweet Gum, CSierry, 
Sourwood, etc. This soil will, on an average, produce a bale of cotton per acre 
when fresh, and very good com also ; but there are portions of it which are 
from the outset unsuited to cotton, and otheis become so after a short period of 
cultivation, while they will stUl produce com very well. — ^A similar complaint 
is made with reference to some of the hommock lands of the Bayou Pierre. It 
18 hoped that comparative imalyses of these soils will develop the cause, as well 
tu3 the remedy of these defects. 

While the average width of the valleys in this region is probably 
the same as usual in the interior of the State, the great width of 
the shallow sandy beds which the streams excavate for themselves, 
often diminishes seriously the amount of valley land suitable for 
cultivation. The smaller streams especially not unfrequ^itly 
occupy in this manner, a large part, or oven the whole of the space 
included between the slopes. 

713. Tracts of superior bottom land are also found, to some 
extent, between the foot of the hills and the Mississippi Biver ; 
they are mostly in bodies comparatively small, but of very great 
fertility, especially where the calcareous silt of the hills has been, 
and is being washed down upon them. The difference caused in 
the productiveness of the soil, by this natural marling process, is 
very marked, and should be a strong hint to those whose location 
enables them to produce the same elects by artificial means. 

714. Springs, Wells and Mineral Waters. — The Cane Hill 
region proper, is on the whole poorly watered — a natural conse- 
quence of the entire uniformity of the material of which the hills 
are composed (1675, ff.). It is only when the calcareous silt is 
underlaid by other, denser strata at or above the level of the 
drainage, that permanent springs exist. Even in this case, however, 
tiie water is usually very limy ; and the same is true of the well 
water which may often be obtained, after passing through the silt, 
on the sarface of the tertiary clay or sandstone strata. The water 
of the streams themselves, where tlie material of the Bluff formation 
forms their bed, is often very limy ; as may be judged from the fact 
that many of them form calcareous incrustations and masBSS of 
tufa, where a log or a ledge of rock causes the water to drip, so 
as to aerate it A striking instance of this kind has been mentioned 
in the Geological part of the present Report (1330), while calca- 
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reous incrustations on leaves, sticks, etc., are very common. Nor 
is even the water obtained in the blue or gray clays, or between 
the sandatcmo ledges of the Tertiary, always unobjectionable. Some 
of the strata of the latter formation, as we have seen (1231, ff.), 
are also calcareous, and so, of course, is the water derived from, 
or collected in them. More usually, however — and this is the 
most objectionable feature — these waters are magnesian and some- 
times gypseous, generally with an admixture of common salt (1316 ;) 
which ingredients render them, of course, unfit for daily use, 
although they impart to them medicinal properties (T601, flF.). The 
characters just mentioned are almost invariably met with in the 
waters derived from the strata of the gritty, semi-indurate, sandy 
clays, or soft, " rotten sandstone '', which generally occur beneath 
the hard ledges of the " Grand Gulf Sandstone ", and underlie, or 
form the base of. a large portion of the hilly lands of Claiborne 
and Jefferson counties. Where these crop out, they may not 
unfrequently be found covered with incrustations or efflorescences 
of salt ; while as a general thing, we may expect to find good 
freestone water wherever the hard sandstones and loose sands 
prevail. * 

715. The nature of the salts I have generally found to be very nearly the 
same throughout the region in question. The waters contain the CJdorides of 
Magnesium, Calcium and Sodium, in yariable proportions; the salts of Magne- 
sium and Sodium being usually predominant A small amount of sulphates, 
also, is often present ; yet I haye found the chlorides predominant over the 
sulphates in all the waters I have examined S. of the Bayou Pierre, and E. of 
the dividing ridge. To the eastward and northward, in Uie counties of Hinds, 
Rankin and Simpson, the reverse is commonly the case, the waters, when 
mineral being impregnated chiefly with SulpJuxUs. It is owing to this difference 
.probably, that the habitual use of the saline well waters of the Southern River 

Countios does not affect health as injuriously, as is the case with those of the 
other counties named. 

716. In consequence of the inferior quality of the well waters, 
so unfrequently met with, cisterns have come into very general use 
for drinking and cooking in the Cane Hill region ; while for other 
househould purposes, the water of the wells may be (and is very 
generally) made available by the addition of some lye, which pre- 
cipitates the lime and magnesia, so as to allow the water to be 
combined with soap. A little pearlash, or '' sal-soda*' (not so well 
the '* soda " used in the kitchen, unless the water be boiled), will 
answer the same purpose. The same remedy will apply in the case 
of waters simply limy, derived from the calcareous silt ; though 
in this case, it is generally necessary to let the water boil, before 
it will take up the soap readily. Boiling alone will accomplish the 
same end, but requires a longer time. Waters of the latter class, 
only moderately impregnated with carbonate of lime, cannot be 
considered as of necessity injurious to health ; though they often 
are so to those unaccustomed to their use.^ 



*For a ready method of distingushing limy frem magnesian waters, and 
generalities concerning the same, (see IfSOl to 605^ ). 
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For the use of stock, the 8«litie wtteis are probablf unobjectioiiable. The 
chys from which they are derived, when exposed on the surface, are often 
greisdilj licked and eaten by cattle ; and in some instances, consideraUe excava- 
tions have been the result of these operations. Such being the natural desire 
of the animals, it is not likely that the drinking of water containing a moderate 
amount of these same salts, should prove injurious. Aa for the limy waters of 
wells and springs, it does not appear that the cattle of the prairies suffer in any 
manner by the use of similar waters. 

717. In dry seasons', however, the wells dependent upon the 
sipe water of the calcareous silt commonly give out, and even 
those obtained at inconsiderable depths in the Grand Gulf strata 
often fail. Hence the practicability of deep, bored, or artesian 
wells, in this region, becomes of considerable practical importance ; 
data concerning which have been given in the Geological Report, 
(t318). 

Even should the water thus obtained in shallow bores prove 
somewhat mineral, it would relieve the scarcity of stock water, and 
the necessity of using the fetid, limy water of artificial ponds. 

718. In the region skirting, to the eastward, that of the calcareous 
silt of the Cane Hills, where the latter formation thins out and 
finally gives way altogether to the sandy and clay strata of the 
Orange Sand formation, the supply of water is generally better 
both in quantity and quality. 

Like the calcareous silt itself, the Orange Sand strata are here very commonly 
underlaid by impermeable strata of tertiary clay or sandstone, which shed the 
water and give rise to fine freestone springs, which flow out» of course, at the 
level where these strata appear on the hillsides, and to which, in general, wells 
on the ridges will require to be sunk. Thus in the Hamburg neighborhood, in 
Franklin county, where the impervious clays appear nearly at a level with the 
drainage of the country, while the ridges are formed of Orange Sand, wells do 
not reach water at less than 80 to 110 &et — the whole height of the hills ; their 
lowest portion being, as usual in such cases, dug in variously colored pipeclays 
(f 70). If water can be obtained in these, it will generally be freestone ; if the 
gray or blue days are reached or penetrated, it may be more or less mineral, 
but wiU be less likely to fail in dry seasons. 

The same remark holds true with reference to natural springs ; those which 
issue above the gray clays, and are, therefore, dependent upon the overlying 
Orange Sand strata for their supply, are much less reliable than those which, 
like the Franklin or Wild-wood Springs, and others in the same neighborhood, 
isaue fiom the water-bearing strata of the Grand Gulf Group (ir230 ; 314). 

719. The remarkable spring just mentioned, which has attracted some 
attention both as a natural curiosity and for its curative powers, is situated in a 
narrow valley of the Hamburg Hills. It forms a basin varying from 8 to 12 
feet in diameter, in a loose fine sand. The surface of the clear cold water is 
perfectly still, but at the depth of about two feet, there is an unceasing waving, 
ebbing and flowing motion, on the surfiuse of a fluid mixture of fine white sai^ 
and water, caused by the rising of a powerful stream ot water in a rounded 
channel, into which a pole can be sunk for 20 feet vertically — ^below this depth, 
it seems to turn sideways. A pole thus introduced is ejected by the current 
apd its buoyancy, with great force ; a man cannot sink below the armpits, being 
sustained by the current in a condition of very unstable, wabbling equilibrium. 
The water of this, as well as of a number of other similar, but smaller springs 
in the neighborfaood, may be considered almost a " freestone ", since the amount 
of mtneriU ingredients contained is very small — though of the usual, magnesian 
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chancter. The curatiTe action exerted by the laige Spring, when used as a 
bath, are probably owing more to the irritating effect on the skin of the fine 
sharp sand with which the body is scoured as it were, and the reaction following 
the cold bath (its constant temperature being 63.5 d^. Fahr.), than to the 
medicinal qualities of the mineral ingredients. 

It has been claimed that these springs proye the practicability of artesian 
wells in the region of their occurrence. It unquestionably proves that in (hat 
neighborhood, such may be obtained at the same level, t. «., in deqf vaUeye, bat 
the water of the streams so obtained could not rise higher than the leyel of the 
basin of the Franklin Spring, which is precisely that at which, at present, water 
is obtamed in wells on the ridges. It is only, like Hale's well (1318) an 
indication of a fiivorable disposition of the strata at that point 

720. Where the hard white sandstones of the Grand Gnlf Gronp 

prevail, as in some parts of the western Homochitto hills, theBadk- 

bone, and in N. E. portion of Claiborne county, and adjoing parts 

of Copiah and Hinds, springs are generally more abundant, and 

their water pnrer, than where the materials of the strata are soft. 

In S. W. Hinds, however, we soon find a change in the composition 

of the waters, in which the sulphates become predominant ; they 

gradually assume the character of the water of Cooper's Wells. 



THE CENTRAL PRAIRIE REGION. 

Comprising, essentially, the portions underlaid by the calcareous Tertiary (see 
map), of the counties of W arben, Tazoo, Madison, Hinds, Rankin, Soott, 
SMirn, Jasper, Newton, Glabke and Watne. 

721. The prairies characterizing the region I thus designate, are 
not generally the prevaUrU feature of its surface — not even to the 
extent to which this is the case in the North eastern Prairie Region 
(1527 to 560). They do not anywhere form such continuous or 
large bodies of land, as we find them occupying on the surface of 
the country underlaid by the Cretaceous formation, nor is the 
surface of the country so generally level or gently undulating* 

The black prairie soil occurs in patches, of a few acres to several 
thousands in extent, intervening between elevated ridges occupied, 
either by the Orange Sand formation and its peculiar soils, or bj 
soils derived essentially from the materials of the clayey, nonr 
calcareous or gypseous stages of the Tertiary — forming, in the 
western portion of the belt, the lighter soils of the " Gypseous 
Prairie " (1215 ; 723, ff.) ; in the eastern, the heavy, intractable 
soils of the •^Hogbed " or ** Hogwallow Prairie " (T746, ff.). Both 
of these occupy, in general, positions above any contiguous *' Black 
Prairie ", the latter being in the more hilly portions of the re^on, 
confined to the slopes and bottoms of the streams, and essentially 
derived, as may be inferred, from the calcareous, fossUiferous beds 
of the Tertiary — for which reason they are often, in contradistinc- 
tion to the other soils above mentioned, designated as " Shell 
Prairies ", from the great abundance in which fossil shells, especially 



7722, 723, 724] zeuglodon — entire skeleton desirable. 831- 

oysters (1198), are sometimes found on them, accompanied, not 
nnfrequentlj, by the bones of the huge Zeughdm (1207, 208).^ 

CJnlike the cretaceous prairies, those of the Tertiary do not 
generally possess a subsoil stratum distinctly different from the 
underlying rock (1124 ; 385, ff.) ; the soil seems, in most cases, to 
be a mere disintegration of the Tertiary material (1202, 203 ; 207, 
208), which in many points forms the immediate subsoil. The same 
is true, more or less, of the soil of the '' Gypseous '' and " Hog- 
wallow '' prairies. 

722. The ridge lands intervening between the several kinds of 
prairie lands, beieir partly (in the northern portion of the belt) the 
character of the soils of the adjoining Yellow Loam Region, or 
(further S.) that of the Long-leaf Pine ridges. It is only, so far as 
I know, in the extreme East, in Clarke and Wayne, beyond the 
Chickasawhay — that the black prairie occupies the summits of the 
ridges to any great extent. For convenience sake I shall include 
in the description of this region, that of some lands adjoining it 
which, thougn not underlaid by the marl formations, are more 
nearly relat^ in their agricultural features to those of the Prairie 
Region, than to any other. 

723. Warren and Yazoo. — I am not aware to what extent the 
features of the prairie region are developed in these counties, 
whose surface conformation, so far as I am acquainted with it, 
resembles in general, most nearly that of the Southern River 
Counties (1674 to 720), and, so far as N. E. Yazoo is concerned, 
of the Yellow Loam Region, which see (1634, ff.)- It is to be 
observed, however, that in an agricultural point of view, that 
portion of them which is underlaid by the blue and white marls 
and limestones of the Tertiary (see map), possesses a great addition- 
al advantage as compared with the counties possessing, as a fertil* 
izer, only the calcareous silt of the Bluff formation (1327, ff.). ■ 

724. Hinds and Madison. — ^There is a great general resemblance, 
amounting almost to identity, in the agricultural features of the 
adjoining halves of these two counties. Level or gently undulating 
uplands, possessing a fertile soil and deep loam subsoil resembling 



*The fossil monster called the Zeuglodon macrospo^vdylus (or Z. cetoides) was 
a nutfine animal of the Whale tribe, bat resembling in shape rather an alligator 
or lizard, than any Whale at present existing. Its total length (as seen in 
skeletons), often exceeded 100 feet It has thus &r been found only in Missis- 
sippi and Alabama, but no doubt exists in the corresponding portion of Arkansas, 
where huge bones are said to occur on the prairies. It is greatly to be desired 
that a complete skeleton of this ancient inhaUtant of our State, should be 
secured for Uie collection of the State University at Oxford ; nor would this be 
a difficult matter, if gentlemen residing in districts where these bones occur, 
(especially in N. Smith and S. Scott, where they are so frequently laid bare b^ 
the plow, as well as by rains) would interest themselves so &r as to commum' 
cate to the State Geologist, or the facnl^ at Oxford, the discovery of any appa- 
rently complete skeleton, protecting me same from being dismembered and 
scattered until measures ooald be taken to exhume it 
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that of the Richland region (T634), both as to color and the 
growrti of timber it supports, but interspersed with patches of 
prairie, and modified more or less, in different localities, by the 
admixture of the calcareous, and mostly very clayey, materials of 
the Tertiary, and also, near the Big Black, with those of the Bluff 
formation, characterize both. 

The yellow loam lands of Madison and N. Hinds are justly 
considered as being among the best uplands of the State — superior 
to the prairies as to '* safeness " while little if at all inferior ir 
productiveness, like the Marshall Table-lands (IGIC, flf.), and about 
equally well suited, on an average, to corn and cotton. 

Such, at least, ?tas been the case and is now with fresh lands ; but an im- 
provident, exhaustive cultivation has nowhere in the State perhaps, shown iu^ 
effects more clearly and threateningly, than in this early settled region, whose 
fertility, was once deemed inexhaustible, as that of the Mississippi Bottom is 
now — ^but whose crops dwindle more and more every year, both in quantity 
and quality, while valuable improvements are being abandoned by their owners 
in onler to exchange their exhausted fields for that Utopian soil which never 
gives out, said to exist somewhere to the westward. 

725. The loam stratum which forms the soil of these lands, is evidently the 
same as that which forms the table-lands of Marshall, (1[616, ff.), and the best 
soils of the Southern River Counties C1[675, 684,^ etc). It is therefore to be 
presumed that as in those cases, the subsoil loam is at least as rich as the surface 
soiL The only analysis which, thus far, I have made with reference to the 
soils of this region, goes to demonstrate this fact, and to show that the subsoil 
plow and stimulation are the one thing needful, for the present at least, tc 
restore to these lands their productiveness, since they are not deficient in any 
of the ingredients of a good soil. No. 298. Tellow Loax Subsoil, from Dr. 
T. J. Catching's place, 8. 2, T. 4, R. 3 W., Hinds county. 

Depth : Nine to twenty inches. 

Vegetatum : Black Jack, Post, and Spanish (*' Hed ") Oaks — all large and 
sturdy, with well formed tops ; some tall Hickory ; undergrowth of Dogwood 
and Persimmon. — A light, porous loam, easily tilled ; color brownish-yellow. 

The subsoil, saturated with moisture at 62.4 Fahr., lost 8.543 per cent of 
water at 400 deg. ; dried at which temperature it consisted of : 

Insoluble Matter : 80.788 

Potash 0.634 

Soda 0.186 

Lime 6.921 

Magnesia , . 0.266 

Brown Oxide of Manganese 0.159 

Peroxide of Iron 4.727 

Alumina 8.940 

Phosphoric Acid 0.151 

Sulphuric Acid 0.076 

Organic Matter and Water 3.239 

100.393 

726. The beneficial effects of the fallow on this subsoil, where it has been ex- 
posed in washes, have often been noticed ; the same effect would be produced 
in a shorter time, by marling, especiaUy when aided by a supply of vegetable 
matter. But even without these, the effect of det^ plowing or subsoilingi asd 
especially of underdrqinage, will be found to be highly &vorabU|, not only as 
restoring productiveness, but also as preventing injury by drouth, which is so 
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severely felt in the ctarent jreftr (1860). Ko ncderato drouth eeald iniure 
Ijuids oonstituted as are those of Madison, if tilled deeplj, or nDderdruned ; and 
a moderatel J attentiTe elw e i ' ve r, in traveling through the {nreaaaturel y witheied 
com-flelds of that region, would suppose that in adjoining plantations thofe 
exiaked essential difibrenees of soil, hut for the hct iimiihfyfmces mostly form 
the dinding line between patches of deep green corn whiofa still resists, and 
others where the fodder has been cued on the stalk. 

Yet on inquiry he -will find that the difference was caused by 

nothing more than an additional mule before the plow. Anodier 

circumstance also may be very extensively observed this season, 

viz : that wherever, by washing or otherwise, the white marls 

(ir28l), have been mixed with the soil, both the crops and the 

weeds resist the drouth, when all around is dead or dying. These 

are hints which ought to be sufficient to those who wish to improve 

their soil, althoirgh in ordinary seasons, these effects are not so 

noticeable. 

727. The correction of the soil by drainage is especially neces- 
sary and beneficial where, as is the case, in extensive tracts on the 
Pearl Kiver side pf the dividing ridge, the heavy, bluish gray clays 
with white concretions (1^202, ff.), are near the surface and appear 
in washes. Such soils, in their natural condition, suffer severely 
with drouth ; but will not, if by drainage, these calcareous clays, 
which are always moist, arc rendered penetrable to the roots 
which, at present they force to remain near the surface.* 

For the rest, most of what has been said with reference to the table lands of 
Marshall (ir516, ff.), will hold true also of the yellow loam lands of Madison 
and Hinds. There are, of course, many local Tsrieties of this, and as has been 
hinted already, the soils on the Pearl Biver side of the dividing ridge appear to 
be quite generally heavier, and more A*equ0ntly calcareous than those on tiie Big 
Black. These yariations will receive closer a ttention and study hereafber; it 
would be to little purpose to discuss them speeially at present, sinee tiie general 
tet, that they mre soils of great naisre fertility, and may be greatly improved by 
the use of the subsoil i^ow and of tnarls dose at hand, is true 6f them all. 

728. The soils overlying the territory of the Vicksburg Group, in ffindsi 
county (eee mi^), do not seem to ^BfTer ttsentUlyfrom ttmre just described, 
save in that they are somewhat light, e. pr.,ihoBe of Sprfaig Ridge, undgradud^ 
meige itito the soSs of titie Pine Ridges t)f B. Binds, Irlifeh<s0t in south «ndweM: 
of ttie Kne given on tbeinap, as the soitth limit of the Yietebuig Qvoop ; «Ml 
whiohi]itheirtum,ibrmgriiduiatratiaitlonsintdthe '< Pine Hill "soils of Oo^. 

729. These Tidgss,^fakih are timbered essenftiallynrithShort^leirPineatid 
Post Oak, with more or less Black Jack, possess a sandy, but not unproduetiye 
soil derived in great part ftom the white sandstone ledges of the Grand Gulf 
Group, which underlie the hiUs and (as at Cooper's Well and Mississippi Springs), 
frequently appear on the suiftoe. Where the heavy gray oky, which is often 

*It is probable that thorot^h drainage wouUL also serve to correct, to a conad- 
eraUe extent, the tendency of this day to shrink, and, in dry seasons, to ibrm 
Urge cracks (sometimes two and three inches wide), in the snr&ce soil, which 
are not only injurious to vegetation, but seriously endanger the security of build- 
ing9--4e has been the case for instance, at Jackson, where most brick and stone 
buildings not secured by anchors in the walls, or by a *' concrete " foundation, 
are in the course of time traversed by cracks in aU directions. This does not 
happen, however, where (as in the lower part of the city), this clay is overlAid 
by pebbles or sand, or (as near the Railroad Depot) is altogether wanting. 
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interBtratified with the sandstone (ir231, fL\ contributes towards the formation 
of the soil, the Pine is generally wanting, and the Post Oak and Black Jade alone 

SroTail. It is noticeable that almost over the whole of this region, the Long 
[oss floats from the trees— even from the Pines — which I have never found to 
be the case on infertile soils, however unpromising their aspect Near Raymond, 
also, Pines are sometimes seen on the ridges, but generally, the timber consists 
of the Spanish (" Hed ") and (jtriie) Red O^ks, intermingled here and there with 
Post Oak and Black Jack. The soil has been very much washed, so that the 
original subsoil is now chiefly cultivated : hence a great lack of vegetable matter 
in ike present soil, which is, nevertheless, quite fertile. In W. and S. W. Hinds^ 
the lands, though not underlaid by marl strata, but by the gypseous clays of the 
Qrand Gulf Group (f 303% }, are quite similar to those of N. Hinds and Madi- 
son, before described, and the country is thickly settled. It is very likely that 
some of the gypseous materials found in wells and blufb (e, ^., CoL Dillon's 
neighborhood), would prove a valuable improvement to these soils, which, like 
those of Madison, are giving out under the same exhaustive system, and may 
no doubt be similarly resuscitated (If 726). 

730. Of the extent and character of the prairies in Hinds county, 
I know but little from personal observation. They seem to be of 
small extent, and from tne fact that crystals of gypsum, and oysters 
both have been found on them there would seem to exist here 
a similar diversity of soils, as will be below described in Rankin 
county ^1733, ff.). There is also the same complaint of "salty 
spots*' in the fields, which seems in all cases to arise from the 
stagnation of the water where the gray, lignito-gypseoas clays 
(T214, fF.), which, among others, we observe in the gullies, and in 
the railroad cut at Clinton, are near the surface. 

In this case, the water abstracts from them their salts, and evaporating on 
the surface, deposits them there, to the detriment of vegetation, which is 
"scalded" by their excess^ although essentially, they contain the nutritive 
inmdients of plants in great abundance. 

Nothing short of thorough-drainage can be expected to remedy permanently, this, 
evil where it exists ; it will no doubt, in the course of a few years, by itself remove 
eveiy injurious excess of salts, leaving behind only those which are useful, and 
are therefore retained by the soil (ir378). The oomposition of the salts thus 
effervescing on the surfiice shows, however, that their injurious action can to a 
great extent be counteracted by the application of lime, or fnarl, or oi ashes ; and the 
use of these remedies even where thorough-drainage is at once resented to, 
because they will aid in retaining in the soil, the nutritive portion of Uieae salts. 

An analysis of the latter, firom a salty spot in Dr. Catching's field (7725), 
showed it to consist chiefly of the Chlorides of Sodium (oommon salt) and 
MMpesium, with the Sulphates of Potassct^ Lime, Magnesia^ Alumina^ and Irwu 

The latter three, which are very prejudicial to vegetation, will 
be at once decomposed by lime, or marL It cannot decompose the 
common salt, however, which must be removed by drainage — a 
moderate amount of the latter substance, however, is often pur- 
posely added to the soil, which it stimulates (1435). 

In another instance, a spedmcn of salts from a salty spot in 
Sqnire Batt's field, four and a half miles east of Brandon, gave the 
following resnlt : Chloride o( Sodium (oommon salt), Sulpkaieg of 
Mamesia (Epsom Salt), Iron (Oopperas), Alumnia (Alum); Jfiirate 
of Magnesia ? quite largely. Here, also, the remedies are evi- 
dently the same ; the formation of saltpetre proves more strongly 
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the stagnation of water, and the necessity of drainage. The lands 
so treated will afterwards, no doubt, prove of remarkable fertility; 
as in some instances has already been experienced. 

731. Pearl Riveb Soils. — The soils of Pearl River honimock haye already 
been described, in general (^[662). Those of the portion of the river embraced 
within the Central Prairie Region do not exhibit any striking difference, as isx 
as observed, save wliere, as near Jackson, the washings of the tertiary marls 
come down upon them, when they sometimes become quite stiff, though (as 
shown by the weeds growing on them), very fertile, and no doubt susceptible 
of great improvement by the use of the marls so accessible in the neighborhood 
(7 282). Like most hommock soils, it is very deficient in vegetable matter. 

The soils of the bottom proper, where it exists, are usually light and sandy, 
often vieing, in that particular, with the Seacoast Hommocks (ir832, 850, ff.), 
and therefore somewhat drouthy. 

The extensive sloughy bottom which skirts Pearl River on the west at, and 
for some distance above and below Jackson, exhibits a very smgular soil, viz : 
a gray or yellowish, semi-mdurate silt or hardpan, with but little coarse sand, 
which packs very closely, and i^proaches in character some of the heavy 
sUicious soils mentioned (^404). On roadsides, in washes, on the banks of 
atoaghs, eta, it is seen disintegrated in rounded, nodular forms, like the Flat- 
woods Clay (IT 165, ff.), and instinctively impresses the observer as though it 
were a very clayey soil ; when wetted, however, it acts somewhat like the <»]ca- 
reons silt of the Southern River Counties (ir690), like which in times of drouth, 
it cracks open ; becoming, however, of a stony hardness. Spots where this soil 
prevails characteristically, are almost exclusively timbered with smidl Sweet 
Giun. 

]^ear the river banks, where the admixture of sand renders the material more 
open, these &ults are to a great degree insensible, and the timber as well as the 
smaller growth testifies to the improvement A great deal can no doubt be done 
for this soil by the simple admixture of sand, and also, of vegetable matter, in 
which it is very deficient ; the sandy marls occurring in tJte river hanks (11205 ; 
283), however, would undoubtedly be the most profitable material, improving 
the soil in many respects at once (^[417). As to the native fertility of this 
sinffolar soil, analysis will show how far it can be improved by mere stimulation ; 
its forest growth is fine, though sparse. 

732. Rankin and Scott. — ^The portion of Rankia county lying 
S. of the line of the Yicksburg Group (see map) bears the character 
of the Long'leaf Pine Region, if we except the belt bordering on 
Pearl River, and the " Platwoods" of lower Steen's Creek (1772). 
In the N. portion of the county, however, we have a great diversity 
of fertile soils. In passing from Jackson to Brandon, after crossing 
the bottom and hommock of Pearl River, we ascend into a rolling, 
sandy conntrv with a yellow loam soil underlaid by deeply tinted 
Orange Sand, and strongly suggestive of the second-rate ridge 
lands in Lafayette county. This belt is here about four miles in 
width, and skirts the hommock of Pearl River on the E., with a 
visible width, throughout Rankin, and a portion, at least, of 
Simpson county. It is timbered with Post, Spanish ('^Bed") and 
BlsiCk Jack Oak, and well settled, although the soil is rather sandy, 
and the loam stratum, here at least, is very thin ; it is better 
developed, and forms large and fertile bodies of land, further S., on 
Steen's Creek, bordering the Pearl River Hommock. — It yields 
nKwtly freestone springs and wells. 
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733. Beyond, we find a more g^Uy undalating country, possess- 
ing a thick covering (7 to 10 feet) or rich yellow loam, and a fine 
Oak and Hickory growth on the higher hills, while its deprefesions 
exhibit various soils formed out of the different strata of the 
Tertiary, which are given in detail in Sec. 30, p. 140. A glance 
at the great variety of materials mentioned in this profile, and 
their inconsiderable thickness, will readily explain the diversity of 
soils existing at different levels, on the hills and in the vall^s 
which ascend and descend to all the various strata, at different 

points. 

The lands which lie at and below the level of stnta Nos. 2 to 4^ are frequent^ 
of a '' black prairie " character, and very prodactive — as, for instance, those 
lying at the foot of the ridge capped with white limestone and marls (ir22^ 225). 
The soil, however, is not heavy — being simply the yellow loam of the hiUs 
which has been thoroughly maried in ^e course of time, by natural means. In 
view of the great produotiveness of these lands, the fine effects observed by 
Mr. A. P. Miller, as following the artifical application of the same marls to h^ 
hiU lands, cannot be surprising, and would no doubt have been greatly enhanced 
by the contemporaneous application of vegetable matter, in imitation of what 
nature has done in the valleys. A dres^ng of 200 to 400 bushels per acre, of 
marls similar to Dr. Quin's (ir286) has made the exhausted ridge soUs produce as 
freely as when fresh, and afier the lapse of twelve years, ihe effisct still oontinues 
the same. 

734. Oypseous Prairies. — Besides the two soils already referred 
to, two other chief varieties are found, e. g., at Jos. Jayne's place, 
viz : a " prairie " soil (called so only because it bore no timber), 
appearing in depressions, which is quite light, of a brownish-btff 
tint, and prodoces finely ; and a pale, *' crawfisfay '' soil, full of bog 
ore or btack pebble (ITBST), which is quite poor, thonffh situat^, 
with reference to the hills, precisely as is the "prairie'' soil befo^ 
mentioned. 

The latter resembles closely, in its aspect, thit of othdr, Hfgbt tSbillM of 
prsirie ezistins; further N., and especially that of '^Banaes' PtaSHe **, ivhiiih 
skirts the Pearl Biver hotnmock in T. 7, R. 8 £: The surftoe soil of thislnKit, 
which is about 8 to 10 inches de^p, is of a dioeohite color Wbdn meist ; tts 
subBoS, to the ^pth of aboiit 4 foot, H a lotto of VellowMi buff tint ; neieber 
soil nor stlbMilare heavy, and^e laiid is very {iroouctive ; its vegetation does 
not indicate any large amount of lime. Bdow 8 or 4 feet, however, themateilil 
becomes quite clayey, as may be observed in the bottom of washes ; and in 
dining cisterns, heavy gray day with crystals of Qypsum is found. 

Barnes' Pndrie is very neaily on a level with the hommock of FtM Biior, 
(ir668). Further inland (8.), we also find tracts of bmd destitnte of timbor, 
such as Hudnall's or Race Prsirie, McBae's Prairie, etc., whose soil and vegeta- 
tion at first Sight greatly resemble that of Banes' Prairie ; there being, however, 
this essential difference, that the soil does not produce well— it isdrouthy, and 
—on McRae's Prairie, S. 17, T. 6, R. 4 E.— the spattering water during heiiVy 
rains seems at times to corrode the leaves of plants. Whitish effloresceneesof 
salts sometimes appear in shallow washes ; in those of several ibet depth wie 
find (especially on HudnaU's Prairie, Ba 12, and 18, T. 6, B. 8 B.), heavy gray 
clays with abundant crystals of gypsum, the latter being sometimes observable 
in the subsoil at 16 to 18 inches. The soil of these prairies differing so essentially 
from that of the "black'', ''calcareous", or "shell" prairies, I shall distinguish 
them as the " Oypseous prairies*' (1215), according to their characteristic 
material The following analyses will show some of the cfaaneteriiMicB of these 
soils. 
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735. No. 187. SoUi of Grpssous Pbairie, from Mr. McBM'splioo, S. 17, T. 

Depth: Eight inches. 

Vegetation : Stunted Persimmon and Sumach (Rhus eopalltna), Gnnes. 
The air-dried soil, which is of a brownish-huff tin^ wad rather light, showed 
*the following composition : 

Insoluble Matter (asaboye) 82.658 

Potuh 0.339 

Soda 0.023 

Lime , 0.i32 

Magnesia. 0.513 

Brown Oxide of Manganese • 0.002 

Peroxide of Iron 8.064 

Alumina 7.424 

Phosphoric Acid 0.076 

Sulphuric Acid.........; 0.058 

Ori^ic Matter and Water 5.322 

99.911 

736. Ko. 301. Undk&lcat of Gtpsbous Pbaibob, from Hudnall's or BsM 
Prairie, a 12, T. 6, R. 3 E. 

Defih: From 3 to 7 feet(asikras visible) b^low the sorikoe. 
Vegetation : Same as the proceeding. 

A greenish graj, heaTTcUj, with numerous small white specks (of g/psomX 
^md some round concretions of iron ore. 
Pried at 400 deg. Fahr., it consisted of: 

Insoluble Matter 67.027 

Potash 0.518 

Soda 0.414 

Lime 5.695 

Magnesia 1.233 

Bfowa Oxide of Manganese 0.509 

Peroxide of Iron • ••••• 4.844 

Alumina ia751 

Phosphoric Acid. f 

Solphurio Acid 5.751 

Cbrbonio Acid. 1.018 

Qxgiaic Matter and Water 2.740 

lOOXXX) 

737. Acoordingtotheanalyns, the8ur6oe8<ttl,No. 187,i8Sunplyapoorsoil, 
in which, alttiough containing an adequate supply of Lime and Magnesia, tha 
alkalies (Potash and Soda), as well as Phosphorio Acid, are sensibly deflcienC 

The underday, Na 801, by itself^ is rich in the alkalies, and other ingredieofs 
determined, but contains too much gypsum, and is too heary, to form a safe soiL 
It disintegrates or ^ pulrerixes " very readily, however, and washes into deep 
gullies. It is quite remarkable, that with a subsoil so clayey, and so rich ia 
soluble ingredients, underlying it at so inconsiderable a depth, the surface soil 
should not only be quite light, bat evidently very uoretentive (IT 401 ; 403), of 
the soluble salts coatained in its subsoil — which it allowd to ba dapoittad partly 
on its surface, to the injury of the crops (ir734 ; see also, ir730, ff.), pirtly to 
return to the clayey and retentive subtil, which is evidently, also, redpoosiblo 
ioT the drouthiness of the land (ITS 14, ff.). 

The means, therefore, which suggest themselves for the improve* 
ment of the Ojpseons Prairies, are these : Firstly, whea the bearj 
R— 22 
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subsoil is as near to the surface as in Hudnairs and McRae's Prai- 
ries, Drainage, which will relieve the drouthiness (1 lOb), as well 
as tiie saltiness and corrosive action of the surlace soil (1734). 
Secondly, the light and unretentive soil may, no doubt, be greatly 
improved by the application to it, as a marl, of the gypseous under- 
clays, such as No. liOl, whose action would be greatly improved 
by the simultaneous use of some calcareous marl and vegetable 
matter. It would seem, and the natural growth of these prairies 
(among which tli^re are numerous Uguminous plants), appears to 
ju8tify the expectation, that they would make better crops of red 
clover and fit'ld pea, than any other (1436). 

738^ The patches of gypseous prairie are generally bordered by a low, bat 
dense-topped growth of the Black Jack Oak. Further back, we &id, undula- 
ting lands, with a rather lank, unpromising growth of Post, Black Jack and 
Spanish ( *'Ited ") Oak, mingled with Short-leaf Pine. In this land, although 
the surface soil is often white and ashy (being then occupied by huckleberrj' 
bushes, and very unproductive), thesubsod is generally a heavy, '* joint" day^ 
•f a pale yellowish gray tint, ^hich is very intractable and drouthy, and under 
the usual altei nations of wetland dry, often shrinks and cracks to such an ex- 
tent as to seriously impair the security of buildings (1727, note). 

*' Vdh^, Interspersed with these uplandsand the gypseons praurieB^ 
there occur patches of true, black prairie soil, on hilltops aad 
billFides. It is a fine, productive soil, but dfoutby and exeeedinglj 
hard to till ; itp- subsoil at lO to 12 inches, is a stiflF yellow clay. 
No shells are found on tbis'soil, which is evidently formed by outcrops of 
■traium (Ko. 6 of Section 29, (t 215), and bears a vigorous growth of Black 
Jack and Pbst'Oak; wHhan tindergrowth of Wild Plum, Red Haw, etc. (Y296). 
'Where this soU ce<rufs tow down on the hillsides, it is often of great depth, and 
almost jet b)ack ; leariirg/at the pref>ent time, a dense growth of young Swett 
Qvm, with \6mh Cherry, .At-h, Mulberry, Muscadine, etc. These spots aie 
generally quite Ifmitedtn extent; one, -not exceeding half an acre, occurs near 
Mr. John C. Paiker's, not far Ircm McBae's prairie (ir734), on 8. 20, T. 6, R. 
4 £., Rankip county; ai>ot her extends along the bottom of the Okabay, in Smith 
county, at lir; L. E. Cock'sphce ; on 6. 22, T. 3, R. 7 £., and on adjoining 
ones. Berealso, it adjoins a -soil clcsely reKmbling the gypFeous prairie of 
Rankin ; trhich is to a gieat extent ovei grown with »mall, sciubby Post, Blade 
Jack and ^Vater Oaks, and some Red Elm, and produces fine com, but invariably 
ttists eoCton-H» also does the Mack soil nenUoned. In both, effloresoeooes of 

'mlts '^are scmetines clbserted on the surface. At Mr. Ctook's, also, we fiod 

^ifmt datk ptairie; and a heavy ^y ^oil, on the hills ; the latter is here, however, 

- ^V^fa'^^fk on^e thit, andveiy pfoductrve, though tmneWhat stiff and dremthj 

<^a^fiixf1t 'Vbich could, no doubt, 'Y» greatly alleviated by the admixture of 

I'^^lMl^lertbatte^— green CKybiBg or the hke, in Whit^fa alone it seems toxGffer 

'Mftirtlieliilitlr-prarri^ 

^9. Ih G^seofks' Ct^'SMs Rifst CWhm /—From' what Fteve 
;^^Vd;iiid the trb^e'<H[)?!^W^ of ifce g^aftanety^of-B^to 

'at the two boints ttiintitm^d, It ^fepfjwrs t!mt 'tetfila of a'^lMIlMT 
•diVerei&d'cbirriefer bbcur ^throughout Riiikin 'ind «itiftb^«hd 




liirther analyeea of these H>il8, it would be unprofitable 'at preeent 
to dwell upon them ; from their extreme characters, it seema likelj 
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that analysis will at once throw light upoD their proper treatment ; 
-ihe rej^ioD in whieh they oconr dc-^rvex, and will receive as sooa 
B8 pof8il>le, a di'tuited ezaininaMDn. So muuh appears wiih great 
likclriiood from obserrutixne I hiire mnitu in tliid region, that 
while cotton will Fucceed 6nely even in very heavy soils which 
are simply calcartous {i. e. contain the carbimate of lime) and con- 
tain an adequate amount of vegetable matter, the presence ot 
gypxum in heavy soils secma to pri>ve fatnl to its growth. Hence- 
the diBtinclion between the ^pseou3 and the catcarrove or hiack 
prairie, acquires considerable practical interest, ami planters have 
It in their {mwer to promote greatly tlie investigation of this 
important subject, by paying attention to thia point and noting 
the resnl ts. 

740. With the portion of Etankin lying N. of the Peelahatchier 
I am but little acqu.iinted as yet. It seems that prairies re!>enib- 
ling tQ part " Etarnes' Prairie (TT34), partly the black prairie of 
S. IJcott, occar interspersed with hilly uplands which are mostly 
aandy, and timliered with a mixture or Oaks and Short-leaf i'inei. 
"Sach, at leaft, ia the case in T. 7, B. 3 E., and adjoining region. 

741. The nndulatine oak uplands with yellow loam subsoil — 
intersperBcd, in the depressions, with patches of black (in the 
bottoms) and perhaps some gypseoos prairie— which have beeo 
^loken of as occurring near Brandon (which itself is situated on 
a sandy ridge), and whose soil is so (s^entialiy improved by the 
use of the white marls of Uieregion (^Ti'i :'2H5), seem to continue 
with little change, in the souihern half(1I739X of the belt of 

."Vicksbarg strata (blnish-gray on the map), towards Folkville, and 
beyond. This tract I have not as yet visited ; it is described as 
being a rich agricultural region, and its marls will, it is to be 
hoped, receive timely attention (T28 !)• 

Of Scott county, N. of Morton, I have as yet no personal 
knowledge. From specimens and information, received, botb 
kinds of prairie seem to exist there, especially in the western, 
portion 27207). 

The "FUtwooda" of some portions of E. Bcottseem, iccording to deaerip- 
-thma pTcn, to ooineide id tha nuun, with the " hog-wiUow pruiie " upUwb •£ 
•vUli^iid JMpM- ( T?W, ff.). 

ML In a SoDtt, OD the bMd-watns of I.e«f Hd StrcHig^van, wAfiacD 
•MiclMS«Dd stripaof blick piMiie, akavthe tsUqjb.umI wKter-oout^es, wtm*- 
■iMUaas JMueas to a p*!* ?xt*i>^.th« geiiDiM pruriesoi); Uie interveMpg 
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fbims the soil itself, a&d contains small grains of gypsum. In this case, the 
Ulls immediately bordering on the prairie sometimes liiow a very heavy, pale 
yenow subsoil, resemUing that found near the gypseous prairies, and forming 
an evident transition towards the ''hog- wallow praurie ". Such is the case, for 
instance, at sevnvl points in the Nichols' neighborhood. Smith county (ir207). 

743. Smith and Jasper.— The town of Raleigh, like Brandon, 
is situated on a ridge which forms the last spnr, as it were, of the 
Long-leaf Pine B^ion, at this point. As we pass from Raleigh 
on the Garlandsville road, the soft white sandstone (of the Grand 
Gnlf Groap — (1227, 243), which near the town forms terraces at 
the foot of the hills, seems to ascend, and fiDally occapies the 
hilltops ; and on descending from the ridge to Shongalo bottom, 
we find low down on the hillside, outcrops of limestone (^312), 
accompanied by prairie soil. The bottom of Shongalo Creek (on 
which, further above, at Austin's mill, marl crops out) thougli not 
of a prairie character, shows the increasing liminess of the soil in 
the prevalence of Mulberry, Ash and Poplar. Near the summit 
of tne dividing ridge between Shongalo and Bowland's Creek, 
there is a terrace formed by limestone ledges, on and below which, 
for some distance, we see a deep orange-colored, clayey subsoil, 
containing rounded ferruginous concretions, (as does the Monroe 
prairie soil — 1336), with a thin covering of black prairie soil ; while 
the summit of the ridge is formed bv narrow and very sandy stripe, 
(Orange Sand), perched on top of the limestone plateau. — ^Tfaif 
^ ridge prairie soil " seems to be very fertile, but I have not seen 
it in cultivation anywhere ; it is very stiff, but not more so than 
many others. The oak lands which form the lower portion of this 
ridge, and of themselves are b^ no moans infertile, might readilj 
be improved by the marls of which the body of this ridge evidentlj 
consists. 

744. Similar oak lands iotervene here, as well as further above, 
between Leaf River and its western confluents ; on the E. side, 
however, we find, at this point, Long leaf Pine Hills, until we 
reach the Nichols' neighborhood (see above) The bottom of Leaf 
River here exhibits no prairie soil proper, but a growth indicating 
a calcareous and very lertile soil — which, however, is subgect to 
overflow. Higher up, in TT. 4 and 5, R. 8 E., (on the territory 
of the Jackson Group), Leaf River and its heads (Hatehuc^e, 
Tallabogue, etc.), have black prairie soil in the bottoms and on the 
slopifS towards the same. I subjoin an aualysis of a specimen of 
this soil, which is very productive both of cotton and corn. 

No. 199, LsAF BivEB Praibie Soni, tiik«n at the crossing of the Pauldins 
and Brandon road, in T. 4, R. 8 E., Jasper couDty. 

.J)q>th: Twelve inches. ^ 

V^fttation : Honey Locust, Crab Apple, Wild Plum, Red Haw. 

A Yery clayey soil, almost jet black, crumbling readily on exposure, after 
wetting. 

The soil, saturated with moisture at 70.7 deg. Fahr., lost 14.325 per cent, of 
m<MStare at 400 deg., dried at which temperature, it consisted of : 
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Insoluble Matter 6a435 

Potash 0.796 

Soda 0. 127 

Lime 1.816 

Magoesia 1.112 

Brown Oxide of Manganese 0.479 

Peroxide of Iron 6 996 

Alumina 16.127 

Phosphoric Acid 0.232 

Sulphuric Acid 0.085 

Organic Matter, Water, and Loss 9.028 

100.000 

745. This analysis seems to exhibit characteristically the prom- 
inent features of the black prairie soil of the Tertiary. 

It is highly retentive of moisture ; rich in yegetable matter, in h'me, and in all 
the other essential nutritive ingredients of plants — with the exception, in this 
instance, of Soda, which seems to be deficient, llie large amount of alumnia 
dissolved in this analysis, as compared with those of other clayey soils, indicates 
at once that the soil is in a highly decomposed state, in consequence of the aetion 
of lime and vegetable matter, and that therefore the constituents are mostly in 
an available condition. Hence little effect would be produced on it by marling, 
vnless previously exhausted ; but the further addition of vegetable matter and of 
■and, to promote its lightness — as well as drainage, are indicated as improvements. 

746. Hog Wallow Prairie Region. — Beyond Leaf River, in 
Smith couiityi and in N. W. Jasper, on the (light blue) territory of 
Jacki^on Group, the arrangement of soils is a very simple and 
uniform one. The bottonns of the larger streams — Hatehushei 
West Tallahala, Tallahoma, East Tallahala, and their larger con- 
laents— as well as the lower portion of the (sometimes gentle) 
slopes towards them, are prevalently of the black prairie character. 
Above these, forming level or gently undulating upland tracts— or 
•ometimes, as on the West Tallahala, a kind of second bottom — 
appears the •* Hog- wallow", or ''Hogbed Prairie" soil (1216), 
timbered chiefly with Post Oak, of a lank growth and with tattered, 
•pen top? ; Black Jack and Short-Leaf Pine, of a similar growth, 
often occupying it. The average level of the lands of this charac- 
ter is about twenty-five to tliirty feet above the level of the creeks 
named; when the country ascends higher (in which case the 
"hog-bed " lands generally form a distinct, level terrace, on which 
the sandy ridges are perched), the Orange Sand formation and its 
vsual soils set in, forming either Long-leaf Pine ridges, or (as on 
the Upper Tallahoma), the sandy ridge soils mentioned (IToSl); or 
sometimes, oak uplands, with a medium soil, of yellow loam char- 
acter (as on upper Leaf River, towards the prairies). According 
to the depth to which the drainage cuts into the surface occupied 
by the soils last named, either the **hogbed", or the ''black 
prairie " soil appears on the slope ; and where level tracts are 
occupied by the hogbed soil, at an inconsiderable elevation above 
the bottoms (as on the W. Tallahala in the N. E. quarter of T. 8, 
R. 10 £., and adjoining tracts), small spots of blacK prairie often 
appear in slight depressions. 
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747. The surface eoil of the Hogbed or Post Oak Prairie is 
generally of a gray or browDish-gray tint, with numerous small 
dark brown dots of bog ore (1887), to the depth of six to tea 
inches, where it is underlaid by a yellowish subsoil with'^eddish. 
dots. Both the soil and Bubnoil are very heavy and clayey ; in dry 
seasons they shrink so as to form numerous, and often large (one 
to three inches wide) cracks in the surface. The next rain canoes 
the edges of these cracks to crumble off into the latter, which In^ 
consequence cannot clope up afterwards, when the soil receives a 
thorough wetting. The intervening soil is therefore often com- 

Eelled to bulge upwards, and this, together with the crack, widened 
y washing and crumbling, imparts to the tracts occupied by this 
soil, the uneven surface to which they seem to owe their popular name. 
The extreme "hog-bed " soil, where thus cracked in dry seasons, acquires aa 
almost stony hardness, and cuts with a shining surface ; and a tract plowed in 
that condition, resembles very much a field of brick-bats. On the other band, 
when plowed a little too wet, the result is scarcely better ; hence it is thus far» 
a very unsafe soil, on which it is exceedingly difficult to obtain a stand of any 
crop in extreme seasons. It is very inferior for core, but will produce good 
crope of cotton when the season is favorable — the stalk being small, but well 
boiled ; the bolls open late. Owing to these difficulUes in cultivation, and also 
to the great scarcity of water in the " Hog-bed Prairie'' districts, they are bat 
very thinly settled. 

748. That the latter inconvenience can, almost beyond a doubt, be obvtatad 
by horedwellSf I have already stated (ir324, i£). As to the improvement of the 
soil itself, all that has been said in general concerning the treatment of heavj 
soils (ir402i , ff.) is applicable to it ; while as to the question of its native fer« 
iility, the following anal> sis gives some light 

No. 242. HoQ- WALLOW PaAiBiE Soil, from the level r^on east of Weal 
Tallahala, about three miles from the stream on the Raleigh and GarUmdsrille 
iDad, N. £. quarter T. 3, 10 E., Smith county. 

Depth : Six inches. 

Vegetation : Slender Post Oak with tattered UiffB ; Short-leaf Pine, and hsM^ 
4uid there a Spanish (" Bed'') Oak. 

A very heavy clay soil, brownish gray, with minute dark brown dots of bog oca. 

The air-dried soil kMt 6.833 per cent of water at 400 deg. Fahr., dried at 
which temperature it consisted of: 

Insoluble Matter 76.758 

Potash 0.625 

Soda 0.190 

Lime 0.424 

Magnesia 0.674 

BrownOxide ofMaoganese 0.559 

Peroxide of Iron 4.121* 

Alumina 10.059 

Phosphoric Acid 0.083 

Sulphuric Acid 0.059 

Oiigaiiic Matter and Water 5.733 



99.100 
749. This analysis represents the poorest of this class of soils, which in com- 



*Thi8 amount is too small, an accident having happened in its dotormimtioft 
which, also^ the large aggregate kns (0.900) is owiig. 
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position would seem to rank as of medium fertility. The region in which it ' 
iTis taken, is a continuation of the low, level bommock of the West Tallahala, . 
which, nearer to the stream, possesses a pale, ashr soil, with a heavy clay sub* 
8oiL Where the ** Post Oak Prairie " occurs at a higher level, as in the country ] 
dividing Ihe £ Tallahala and Tallahoma, on the Paulding and Montrose road^' 
the timber is more vigorous, and the soil of a more yellowish tint. The composi- 
tion of the soil analyzed approaches very closely to that of the underclay of the 
Monroe Prairie (IT 5^, ff.), save in that it contains only half the amount of 
Ume; it is almost entirely deficient in vegetable matUr^ which accounts for itg 
want of thriftiness. The addition of the latter is probably, next to draini^ 
{%A10)j and deep tillage (ir503X the most essential condition of the redamatioa 
-of the " hog-bed " soil for profitable culture ; and the use of the calcareous marls 
of the region (ir28d), would no doubt, also be found a great improvement, since 
it essen^ly requires stimulation. It is deficient in Phosphoric Acid, which 
might be given it as bones, or superphosphate (ir4d3); plaster, also, would 
probably prove of essential benefit. 

760. The wide bottom of the West Tallahala, in the regbn where the specimen 
of *' Hog- wallow " soil was taken, possesses a heavy "black pnirie" soil, tim- 
bered almost exclusively with the Chestnut White or Basket Oak ; of great 
dtiptb, and probably of exceeding fertility for corn at least ; it has, however, 
flcaroely been tested as yet, in consequence, it ia said, of the unbealthiness of the 
region, but probably equaUy as much on account of the absence of water, the 
Tallahala not having water even in pools for several months. As there can now 
be little doubt that even artesian bores would succeed in this region (ir325), it Is 
to be hoped that these rich lands will not long remain unoccupied. 

It is on the whole but rarely that, in the region mentioned, the "hog-bed", 
aoil is not found to a limited extent at leasts intervening between the sandr 
ridge soils and the bottom prairies. On the upper Tallahoma, in T. 4 and N. 
BL comer of T. 3, R. 11 E., «s also on Arehusaand Quatalya Creeks in N. yi T. 
4f R. 10 £., the hog-bed soil is but thinly represented, the sandy hills sloping 
down at once into a black prairie bottom ; and the same is the case as, in West 
Jaffper, W9 H^proscb the line of the Yk^ksburg Group (see map). This portiom 
of uiQ county I have not personally visited, but according to the best aooounta. 
I haye, the sandy Long-leaf Pine ridges are there interspersed with strips of 
biapk prairie along the streams ; which in its intermixture with the sandy hill 
apil, forms small bodies of very fertile land. 

751. £A8t Jasper I have not visited : it is said to corresponl 
dosely, oa the whole in its agricultural features to the western 
portion at the corresponding points of the formations, so that ^ 
general similarity of character is found in a N. W. and S. S. direc- 
tion (see map). 

On both sides of the Paulding ridge (K€i51, ff.), tha lands ^re, for a mile or, 
two, of the yellow loam character, until we descend to the level, first of the, 
" 1m4^- wallow ", and then of the '' black '' prairie. Near Garlandsville, op. tha 
ej^^m^e heads of the Suanlovey and East Tallahala (T'J88), there is quite ai| 
-extensive tract of calcareous prairie, both of the " black '' and ''bald " character; 
wbich is hero^ as in S. K Mississippi generally, termed ''shell pnurie '^ in contra- 
distinction to the " Post Oak " or *' uog- wallow" pnurie. In the bottom of th^ 
Snanlovey, there are sometime^ where the upland pnurie approacbes the ci«ek 
elof»ly, tncts of a few hundred aciies, of jet black prairie soil, two to three f<^' 
-4aepi and cluMcacterized by i^ groi^cth of lam S«veet Gl;u,m, Ash, Elm, Cottonwood, 
ICftflaand Water Oak ; which, though no OQuht profu^ly fertile, has hitrdly b^i^ 
ta^tedi yet The upland prairies, also, are much praised ; it is said that on the' 
bald piairies, W;h6ra the white '* shell rock "* {%^\ is ^m ^ BurfiM^e, cotton 
'< nis^ ''; this ia, bp doubt, to, be considere4 m lutiizig reived a^ Qvejrdresnng ^ 
■MM^ a^iW Effects wdl be rem^ed iQ alik« manner {'^WSy-mojAj, perhi^M^. 
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hy turning down a green crop. The upUmds on which GmrUndsTitle is sitoated,. 
' liaTe mosuy a sandy soil, timbered chiefly with Post Oak and Pine (Long- and* 
Short-leaf); in places, however, it has a ^ood loam foundation, and other Oaks, 
with Hickory, set in. The higher ridges possess a soil similar to that of the- 
Tallahoma ridges (^651). No pnuries seem to occur north of GarlandsTiile. 

762. Clarke and Wayne. — The northern portion of Clarke- 
ooiiDty, outside of the limits of the Jackson Group (see map), and 
especially east of the Chickasawhay, bears essentially the character 
of the Long-leaf Pine Region, so far as I have seen ; differing little, 
in this respect, from the adjoining portions of Lauderdale (IbSO), 
In T. 4, R. 16 E., the detritus of the chert, sandstones and clay- 
stones of the Silicious Claiborne Group (1i*l89, 190*), is often 
largely diffused through the soil, without influencing in any sensible 
degree its producing^ powers. Occasionally, also» we find tracts 
possessing a pretty good loam foundation, with a growth of upland 
Oaks, Black Gum and Short-leaf Pine (1649). 

The bottoms are not Tery wide, possess h'ght soils, on which the Star Anise- 
(" Stinking Bush " — Illicium Flondanum\ and the Calico Bush, or Sheep 
Laurel (/ToZmia lattfoiia) are abundant. A few miles north-west of Quitman 
we see one of those sandy ponds or marshes, which further south become so 
abundant, coTered with a sward of long grass, and a thick undergrowth of the 
Gandleberry or Myrtle {Myrica Carolinensis) and Bay {Magnolia glaucd). 
Within about four and a half miles of Quitman on the Enterprise road, there is 
a tract of Pine Hills not differing very obviously in its timber from the rest, but 
possessing, under ten to twelve inches of a^y soil, a deep orange-colored 
subsoil, which is quite heavy, and if turned up would no doubt greatly improve^ 
the soil for cultivation ; the marls of the Quitman neighborhood would, also, 
in this case, be freely used. 

753. The Chickasawhay Hiver in K. Clarke rarely shows much first bottom ; 
its banks are generally high and steep, breaking off from a level hommock, whose 
tetal width varies from one to two miles, and sometimes more ; it is generally 
tuBbered, prevalently, with Oaks, especially White Oak, mixed variously with 
Black Oak, Sweet Gum, Cherry, Hickory, some Bottom Pine (P. iaeda% and 
Bottom White Pine. The soils, as may be supposed, are prevalently light 
(Y342), but produce well — in favorable seasons, as much as a bale per acre maj 
W raised ; as for instance, near Quitman, where the soil is somewhat heavier 
ftan usual, and when plowed wet will readily pulverize on drying. The gray 
■oil generally possesses, at the depth of ten to fifteen inches, a good yellow loam 
Mbsoil, which is underlaid by loose sand at some three to four feet, and is there- 
fere well drained ; deep plowing and the copious use of the marls of the region 
(Y289, ff.), will sustain these soils for a long time. 

754. Southward of Quitman, we again find Pine Hills with an inferior soil ; 
^e presence of the marls (which fi^uently crop out in the streams — ir290), 
Wmg recognized only by the growth of " PopUr ", Crab Apple, etc., on the- 
lower hillsides and ravines. This aspect of the country continues with little 
ehange until, on the S. side of Coonupy Creek, we enter upon the prairies of the 
territory of the Jackson Group (^196 ; 209, ff.). 

The prairies which form plateaux or level ridges between the water courses, 
possess some peculiar features. The smaller portion only is really bare of 
lunber, with only occasional clumps of Crab Apple and Honey Locust ; their soil 
IB usually much lighter than the soil timbered chiefly with sturdy Post Oak and 
Bhort-leaf Pine, thickly hung with Long Moss, and accompanied by an under- 
growth of Crab Apple, Wild Plum, etc., which forms the greater part of the 
tact. It is a very heavy soil, producing, in nuny times, a fearfully tenacious 
mud ; the black surfkce soil is 6 to 12 indies deep, then comes an equally heavy 
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deep orange«tiated subsoil ; and beneath this, at variable depths (3 to 10 feet), 
white, and generalij clayey marls, resembling those of the McHott Hills (if 282). 

Both kinds of soil produce finely, but that of the open prairie is safer and 
more easily tilled. The other seems to stand intermediate, as it were, between 
the true black prairie soil and that of the ^* Hog-wallow " prairie, into the latter 
of which, further S., it shows a gradual transition. The sandy marls of Suck 
Greek and Trotter's plantation ('ir210, ff.)* would, no doubt, be found a great 
improvement on this soil, and like that of Garland's Greek (11210 ; 292), are to 
be considered a general manure, applicable to almost all soil& 

In the absence, thus far, of a more special investigation of the properties of 
these soils, I refer the agricultural reader, for the present, to what has been said 
concerning the treatment of heavy soils in general (If 402^ ), and of the Monroe 
Prairie soil (If549, tf.). in particular. The main body of these lands lies S. of 
Garland's Greek, Qen. Trotter's plantation (if 2 II) being near its southern limit; 
another body or succession of patches, however, extends eastward between 
Goonupy and Garland's Greek, for a considerable distance. With the lands 
lying W. of the Ghickasawhay, I am not personally acquainted ; they are said to 
correspond in general, in a N. W. and 8. E. direction, to those on the £. side ; 
although there is less prairie. 

755. On the slope towards the Ghickasawhay, near Trotter's plantation, there 
generally is near the hilltops a terrace of about 6 to 10 feet, above the prairie soil 
proper; on this we find red cla> stone with fossils (H 212), and a heavy soil 
resembling the " Hog- bed " soil, timbered with lank Post Oak and Short-leaf Pine, 
BUick Gum, and occaswnally some Hickory ; it forms a level terrace, elevated 
70 to 80 feet above the river, into which it falls off in steep bluffs (if 212). A belt 
of this land, 2 to 3 miles wide, intervenes between the prairies of S. Glarke, 
just described, and the hilly but in part very fertile country of the territory of 
the Vicksburg Group (see map), in Wayne county, which is interspersed with 
small patches of upland prairie, especially in its southern portion ; and also 
possesses a variety of productive '* mulatto " and ** hommock " soils, resulting 
lh>m the intermixture of the calcareous materials with the light surface soils, 
which by themselves alone, on the taps of the ridges, are indifferent, or abso- 
lutely poor. Hence the hommock of the Ghickasawhay, and the slopes of the 
ridges towards the same, are very fine and safe soils, especially for cotton ; and 
the same is true of the bottoms, hommocks and hillsides on the smaller streams, 
both E. and W. of the Ghickasawhay ; and the abundance of fine marls found 
in this region (T229 ; 294, ff.), insures the continuance of their productiveness. 
The fertile hommock terminates, however, in the latitude of Waynesboro', near 
Dr. E. A. Miller's (T229). Thence southward both the river hommock and 
tiie uplands assume the character of the Long- leaf Pine Region, as will be 
■otioed hereafter. On the Buckatunna, which I have not personally visited, 
the condition of things, at corresponding points, seems to be the same as on the 
Ghickasawhay. 

7&b. Watbbs op the Central Prairie Region. — The gener- 
alities given in the Oeological Report (TS19 to 3*25), in regard to 
the waters of the formations occupying this region, are sufficiently 
expressive of the fact, that on the whole it is. thus far, but poorly 
supplied with that essential fluid, except where sand ridges exist. 
Natural springs are scarce or wanting ; the water (when any is 
obtained) of dug wells of moderate depth, is very generally mineral, 
and either — as at Canton — undrinkable — or at least, too strong 
for daily use ; such being especially the case where, instead of 
being simply limy, the water is derived partly or wholly from 
lignitic clay strata, which impart to it magnesian salts— the constant 
and daily use of which, is, of course, highly debilitating and 
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injarious to health. It is not, therefore, without good reason that, 
80 long as deep bored wells have only been attempted, cistema 
should be so very generally in use. 

Without entering into lengthy detul I can add bat little to the generalities 
given in the place above quoted. On the territory of the Jackson Group (aa^ 
map), when there are no Orange Sand ridgee sufficiently extensive to furni^l 
freestone wells, no water is generally obtained until we reach the underlyinc 
lignitic strata, whose waters are always more or less mineral and particuladj*. 
mafnieeian. 

757. The undrinkable saline waters of shaUow wells at Canton have already 
been noticed ; the city of Jackson, also furnishes a good example of the conditio^, 
of things in this region. Cisterns are chiefly used, although water can be, 
abundantly obtained in weUs, especiaUy in the western part of the town — ^there 
being, however, a great variety ot composition. Thus, Mr. H. E. Sizers' well 
(100 feet deep) is a chalybeate (containing Bicarbonate of Iron) with but a small 
amount of Chloride of Magnesium and a little Common Salt ; very little Idmc^ 
no Sulphates ; some odorous bituminous matter. 

A well at Mrs. Nichols' residence, West Jackson, yields strong sulphur watet; 

A Singular trio of wells is situated on the property of Capt A. Miaell, in the 
bom mock of Dry Creek. One of these, which has already achieved for itself 
some reputation, and has become a &vorite resort for the inhabitants of Jacksoa 
and neighborhood, is 23 feet deep, the water being obtained in a bed of marl 
(No's 4 and 6 of Sec. 27, p. 131) ; it is of great strength, and the qnalitatira 
analysis (first made by Prof. Riddell) gave the following result : 

Bicarbonate of Lifne and Magnesia^ laiigely. 

Q*he Sidphatee and Chhridee (seemingly in about equal proportions) of 

Mngnesiaf largely. 

Potash, " 

Zt'mtf, 

Soda. 

(The bases being named in the apparent onier of their prevalence). Beakltft 
these, there are snutll quantities of 

SilicOf 

Free Carbonic Acid* 

The other well (of the same depth, and about 40 yards distant fiorathaflnQ^ 
whose water was obtained below the shell-bed, in bluish sandy day (Na. Si of 
the seotk>n quoted above) contains the Su^^kaUe of 

Alumintif 

Lime, 

Magnesia, 

Potash, 

Soda, 
And a smaller proportion of the Chlorides, probably of the latter four. 

The water of this well is somewhat weaker than that of the first well, bnt 
nevertheless a strong astringent, and has an acid reaction ; while the former is 
pargative, and its reactbn alkaline. When the two waters are mixed, th^ 
become turbid, the Alumina of the '* Alum water" being precipitated. 

A third well, dug about 60 yards from either of the former, found no water ui 
the lignitic clays at 26 feet ; freestone sipage-water, however^ comes in lk|iai 
above, and the well exhales at its mouth a strong order resembling "f^^^ht) W 
ooal gas. 

758. The waters of the Miasias^ Springs* and of Cooper's Wells, Uraq||i 

*The site of Cooper's Well, as given on the map» is in reality that of Iks 
Mississippi Springs. The Wells are situated two miles Si of the point wmm^ 
onN. KJiS.86, T.4^R.2W. 
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originating in the gray clays and sandstones of the Grand Gulf Group (ir230, ff.), 
may find their place here, where readers will expect to see them mentioned. 
The water of the Mississippi Springs, (which issue at the foot of a ridge composed 
of white and partly " rotten " sandstones — 1233 ; 241), are impregnated with 
Sulphuretted Hydrogen ; they do not seem to contain much solid ingredient 

The principal one of Cooper's Wells (both situated, within 50 yards of each 
other, at the foot of a narrow, steep ridge composed of white sandstone alternating 
with semi-indurate, gray, sandy clay) a fitUe orer 100 feet deep, is dug chiefly 
in sandstones alternating with ledges of gray clay. The water, a very strong 
one (105 grains of solid matter per gallon), is a saline chalybeate, which 
according to Dr. Lawrence Smith's ansdysis (Wailes* Report, p. 296) contains 
M its chief ingredients the SuJphaies of lArne^ Mctgneaiat SodOy and Alumina 
(named in the order of their prevalence), with smaller amounts of the Chlorides 
of Sodium^ Calcium and Magnetrium ; of Peroxide (and BioarhontsU) of Iro-n, 
Bilica, Crenate of Lime and Sulphate of Potash ; with some free Carbonic Add. 

The reputation of this water is already "^erj extensive, and as a pleasant and 
healthful place of resort, Cooper's Wells vie with any in the Southwest 

The water of the other well is powerfully impregnated with Sulphuretted 
Hydrogen, being a " white Sulphur" water. Its fixed ingredients have not 
been investigabxl ; it contains much less of these than the ohalybeate well. 

A few shallow wells at Jackson possess freestone water, or neariy so. In 
some (as in one dug by Capt L. Julienne) no regular stream of water has been 
struck at 100 feet and more. 

759. The mineral waters of the Brandon neighborhood will be mentioned in 
connection with the Long-leaf Pine Region (ir797, ff.). Wells with saline and 
sometimes fetid waters occur more or less, in N. Rankm, Soott, N. Smith, and 
Jasper, as has been mentiond ; but no prominent mineral water is known to mo 
as occurring on the territory of the calcareous Tertiary, until we reach the 
waters of the Chickasawhay, where we find a number of minerial springs, partly 
satine, partly chalybeate and sulphureous ; thus near Enterprise ; in the bed of 
Soanlovey Creek, near Gbrlandsville, where there is a strong '' white Sulphur" 
spring, yielding a copious supply of water, which may contain other importa&i 
ingredients also ; and about a mile S. of Quitman, Clarke county. The latter 
(" Smith's Spring ") has attained some note in the neighborhood ; a quantitative 
analysis (made by myself^ in 1855) showed it to contain essentklly the Bicar- 
honatee and Sulphates of Potash and lAmSy with small amounts of Magnesia 
and Common Salt. The water has a reddish tint, owing to some organio matter 
(Crenie Acid ?) held in solution by the potash. It is sl^tly impregnated with 
Sui^uretied Bydrogm. 

At Quitman (f 194), and on the territory of the calcareous Claiborne Group 
generally, shallow weUs obtain water, more or less limy, in the tertiary sands 
and marls (^190^ ff.) ; as also, on the sand ridges, freestone water in the Grange 
Sand (ir75, ff). The latter condition of things also obtains at Gkuiandsvilley 
where exeeltent freestone water is obtained in wells on the sand ridge, before 
Teaching the white marl or " prairie ", as it is here called, which lies 35 to 40 
feet beneath the sur&ce (^208). 
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THE LONG-LEAP PINE REGION. 

Embbacino most of the Terbitobt given on the Map as Occupied bt the 
Grand Golf Gboup (ir230), lying South of the "Centeal Prairie Region'% 
(1[721 to 759), East of the "Southebn River Counties", (^[674: to 720), 
and not included within the "Sea-coabt Counties" (^804 ; 884). 

760. Extensive as is the district circumscribed as above, it ex- 
hibits, nevertheless, a great nniformity of character both in its 
surface conformation, its soils, and its vegetation ; and its promi- 
ent traits may be briefly stated. The surface is generally undula- 
ting, not unfrequently hilly, especially where the uplands fall oflF 
towards the larger water-courses ; between these, however, wc 
frequently find dividing plateaus or table-lands, which are but 
gently undulating or almost level-^such being the case more 
especially where the Orange Sand formation, (which forms the 
surface of the whole region — 111) is composed only of pervious 
sand with no water-shedding strata, in consequence of which, most 
of the rain-water sinks into the ground, instead of (as elsewhere) 
washing out deep valleys and ravines. The surface soil of the 
uplands is almost throughout, very sandy — partly pebbly or inter- 
mixed with coarse sand, or, more generally, a fine, grayish- white, 
" ashy " material, very silicious and unretentive. The depth of this 
Boil varies, on the dividing plateaus of Simpson and S. Smiih, for 
instance, from 10 to 18 inches, at which depth it is generally 
underlaid by a yellow sandy loam ; at times, when the land is very 
poor, by the strata of the Orange Sand directly. 

76 P. The prominent forest tree of the region is the Long-leaf 
Pine — {Pinus australis Micx, P. palustris L.), which near its borders, 
occupies only the higher ridges (*fo48), but gradually descends until 
we find it on the very verge of the bottoms, although it very rare- 
ly occurs in the latter themselves. It is accompanied, in the 
vplands, by the Post Oak and Black Jack (either or both), and 
almost invariably, especially on the hillsides, by some Black Qum 
{Nyssa multijlora) ; also, most generally, by some Dogwood 
(Cornusjlorida). 

761^. The frequency, size and shape of these concomitant trees 
(as well as, though less markedly, that of the Long-leaf Pine itself), 
mark the variations in the fertility of the soil where, as in the 
most southerly portion of the region, the Short-leaf Pine {Pinus 
rigida) is absent. In its northern portion, however, the partial 
or entire replacement, on the ridges, of the Long-leaf Pine by the 
Short-leaved species, is the most common intimation of an improve- 
ment of the "soil, which generally consists in the nearer approach 
to the surface, of the sandy loam subsoil before mentioned. In 
this case, simultaneously, the Black Jack and Post Oak increase 
in frequency and improve in aspect, and the Spanish (" Red ") and 
Scarlet (" Spanish ") Oaks also often appear ; and it is chiefly in 
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•patches of this character, which vary from a few acres to several 
sections in extent, that in the Long-leaf Pine Region, we find 
settlements of any extent in the uplands. Where the Long-leaf 
Pine alone prevails, the soil is generally so poor, that cultivation 
18 altogether confined to the hillsides and bottoms. 

762. The latter are generally very narrow (those of Leaf River, 
Okatoma and Okahay, in S. Smith for instance, rarely exceeding 
I of a mile) ; on the laiyer streams, as on Pearl (1F653, ff.). Leaf 
and Pascagonla (1806, ff.) Rivers, they are often skirted by horn- 
mocks of equal or greater width, inferior in fertility to the first 
^ttom, but still in general superior to the Long-leaf Pine uplands. 
The soils both of the bottoms and hommocks are, of course, very 
light in general, the only exceptions known to me being the first 
bottoms of Pearl ^and Pascagonla Rivers, within the Sea-Coast 
Region (1780 ; 809). The bottoms are productive, notwithstand- 
ing the great sandiness of their soil, because of the great depth to 
which the roots of plants can penetrate in the loose material ; and 
the bottom soils of the streams which, like Strong River, the Okahay, 
Leaf River, the Tallahalas, etc., head in the Prairie region, are of 
very superior quality for some distance beyond the line of the 
/ormation (^ee map), being of a chocolate color and very light, 
and resembling not a little the Homochitto soils (1701, ff.). 

Among their timber, the Beech genenJly fbrmB a very prominent ingredient ; 
•besides, the Magnolia (if. frcmd^ora) the Bottom Pine (P. taeda) and Black 
Onm are rarely wanting, the undergrowth being formed by Witch Uawl, Calico 
Bush (Kalmia latifoUajf Star Anise (Jlliciumjhridanumf) Tarioug species of 
Black Haw iVihumum\ Bay {Magn&lia glauoa), Bay Qalls iLaurua Caroli- 
fienm), etc. 

768. The herbaceous v^etation and undergrowth of the Long* 
leaf Pine Region is hardly less characteristic than the timber. 
Whenever the regular burning of the woods, such as practiced by 
the Indians, has not been superseded by the irregular and wasteful 
practice of the later settlers, the pine forest is almost destitute of 
rshrubby undergrowth, and during the growing season appears like 
a park, whose long grass is often very beautifully interspersed with 
i>nlliantly tinted flowers. 

The prevailing grasses are of the Brown Sedge tribe {Andrcpoffon, £rianthus\ 
and next to these the Faniceae (grasses resembling the Millet, Pcupalum, 
Fanicum) in numerous species ; AgroHis juncea is highly characteristic ; and 
so, in the more southerly portion, is the curious " Toothache Qnas '* (Monocera 
aromatica). Among the flowers there are conspicuous in Spring : Ceanoibus 
Americanus ('* New Jersey Tea'Oi ^hrasia Vir§inica C' Devils Shoe-string" 
— which in S. Mississippi rarely bears perfect flowers), PMox pilosa, SMyatia 
pttrpjirea^ Budheckia hirta, Ooreopais lanceolatat 8ilene yirginioa, Vtolapalmata, 
Delphinium excUtatum (the bright blue Larkspur), Femtemon pubeaeena, and the 
beautiful Malva Fapaver^ whose flowers closely resemble those of the ^d 
Poppy of the gardens. Somewhat later, two small species of Cauia ((7. 
<hnmaecrista and m'^^iYanj— sometimes called Sensitive Plant), Lobelia gl<mdu- 
loisftf puberula, two species of ^ St. Andrew's Gross " (^Asoyrum crux Andreae, 
jind stans) the white Morning glory {Ip&maaa pandurtUay and a kind of wild 
iiettuoe (^Meracium Qronovii ; also PycnarUhemum linifdiumf become y^ry 
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proTDhient. Thereafter, tbe autamnal flora consisis of many plants of the 
Sunflower tribe {EeHanthua angusli/oliuSf occidmtdlis; Chrysopsia serieeOf 
mariana, etc.) ; of the Golden Rods \9olidago odora^ aiHssima, leptocf^phala), 
many species of Aster (among which A, caneda is charactenstic) ; Sericocarpus 
tortifolviSy Diplcpoppua ericoides; Eupatorium rotundifoHum ("Wild Hoar- 
hound "), parviflorum. Several species of Liatris {L. odoratissima (" Vanilla 
Plant "), pycnostachya, gracilis^ squanvsot 8cartosa (" Rattlesnakes Master") ; 
OnopheUium margaritaceum ; and other CompesUae, Noinerous DeamodiatLod 
Leapedezae, among these especially, Beam, MarUandicum and laevigatum ; Lesp. 
Stuveif eapitata, vtokuxa, hirta. Of the Mint tribe, Monarda punctata, Hyptia 
capitata, Fycnantkemum incanvm are prominent, while Oerardia pedicularis and 
Eerpestia nigreacena, and sometimes Oerardia purpurea^ represent the Scrcplhu- 
larineae. The farther we advance southward, the more numeroasly, Tarioas 
Species of Unckleberry and Wiiortleberry {Vacdnium), most of wbich flower 
early in spring, are represented among the undergrowth; and in the same 
manner tbe Gall berry {Prinoa glaber) and Gandleberry {Myrica ceri/erd) increase 
in frequency in a southward direction, until near the S^-C^st, they become 
▼ery abundant (ir821 ; 824, ff. ; 831). 

764. Where strata not very perrions to water underlie the soil at no gnat 
depth, wet places, terminating in little branchlets, which afterwards often sink 
into the sand, are ofteti formed. In these " Pine hollows ** we find a fiova 
somewhat resembling that of the Pine Meadows of the Coasty such as the 
Gandleberry {Myrica ctn/ara) Cord- rush (^Eriocaubn decangtdure, vill<}aufn),ihB 
Tellow Star-gioss {Ahtria avrea\ the Xyria, Finguicvla, Sundew (Droaera 
Wevifolui), the Mitreola aeaailifolia, Rhexia cilioaa, JBryngium virgatum ; and 
in tbe southern portion, the Side-saddle Flower {Sarraomiapvarpurea), Pitcher- 
plant {Sarr. varioiaria), and Oallberry (^Prinoa gktber). The wet, dark-col- 
ored SOU, or muck, of these Pine hollows, is not unfieqaently used for the 
improvement of lands ; and where tfaeyarenot too wet» the faoUows themeeltes 
are cultivated by preference. 

Such being, with a considerable degree of uniformity, the main features of ihe 
Long-leaf Pine Region, it becomes necessary, in descrilNng it, to mentien the 
- exceptions rather than the rule. Several of the eotuiiies embraced within it, 
I have not as yet examined specially at any point, e. g.^ Copiah, Jones and Perry ; 
and in the rest, my explorations have thus fer been by no means exhaustive. 
I shall not therefore, for the present, enter into detailed descriptions' to any great 
extent, since without the corresponding analyses of soils, etc, these conld not 
be of much pnustical import 

765^ As we advaDce westward from E. Marioa county towards 
the llississippi River, we observe, up to tbe dividing ridge between 
the Amite and Homochitto (1i681), a pretty regular increase, in 
clayeynca'' of the subsoil, and a nearer approach of it to the sin^e : 

. keeping pace with a pretty steady improvement in the fertility of 
the upmndsrand a gradual change of the forest growth as above 

^deMribedi to tiiat of 4he Southern Biver Counties. 

'Bbe-^^ks iMstte imi« ««quetit,*«ikl are joined ^y the fipanish C'JM ") 
«MAtet(**4%mt«A'0«the(#iie> Med,-ttd ]Maek.OiJc,t^ 
(fiweet-Gum ; 'Whtte^tlielBhort-lsat BiMVgnduaUy beoemes; pwdeminsnt^ver 

*«lie LoBg4saf, wbieh^ift E; g>s«kliBritys>rii <ely? iw belts wridgsB».aad*a4wr 

l«|iles^> of^<iiesd¥iHa dieef »ie>B akegiitlier. 

706>^On tlie<»lNMlwi«snof 4ke«W«st.iA»ke,4n T.^^.^ £./we^ fladUke 

■4 »p h nda i Uiii. lnf sttixeduiw^ i t^#s>ebeyef d ee w i l i d ;.4liesBaiftoe4Mil|«whidh4B 

■ ililltmewiiatiMiiyf fc6ri><>i|»le!yeilew tint, 4ff €^4oSitMlkm .de«p;«Msw it 

.»lns ageedysUefw loaiK^i— »t eiwsy'OwHiiiini sew g ** biM>»pehMe >M^agyx 

been experienced Such land (e, g., near the plantation of Jos. Coten, Esq^J 
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produces about 705 Iba. of seed-cotton per acre, and lasts pretty weU. This 
region is remarkable for the frequent occurrence, both in uplands and bottoms, 
of white, ''craw&ihy" tracts; characterized as usual by a Huckleberry and 
Post Oak growth in the upUnds, where it is very poor, the cotton running to 
weed without boiling. The white bottt>m soil, however, characterized by an 
admixture with the usual bottom growth of the region, of Bottom Pine and 
Water Oak, and the absence of the Magnolia, produces a small, but well holled 
cotton stalk, but is entirely unsuited to corn, as is equally the case in the 
uplands. This land, of which considerable bodies are said to occur lower down 
the stream, certainly requires drairoge in the first instance, and vegetable matter 
in the second ; what may be its other necessities, analysis will probably show 
(fSBO, ft.). The prevalent, chocolate-colored bottom soil of the Amite closely 
resembles that of the Uomochitto (11711, tf.) and is very productive. 

766. Thence eastwiu^ to Summit, and from Summit toward^ HolmesvtUe, 
the " Pine Hills ** character becomes more and more predommant ; the Uidrory, 
the Short-leaf Pine, the Spanish {*'Red*') Oak become less frequent, and Uie 
country more hilly. At Summit, where a good deal of sfteut Post Oak, vrlcti 
occasionally a Spanish (*' Bed '*) and {true) Red Oak, still mingleg with the Pine, 
iheashy surface soil is 7 to 9 inches deep, and beneath it hes a good (8a'%^«8 
its physical properties are concerned— IfB 10, ff.) yellow k)am subsoil, several 
feet in thickness, resting on a sandy hardpan. 

AnalyscH of the soil and subsoil of the pine uplands, takenr at 6«iiiittit)*gaTe 
the following result : 

No. 218. Pine Ufcakd Soil, from' Sammit, Pike countj. 

J)tpth : Nine inches. 

Vegetation : Long-leaf Pine ; Post, 6t«ni«h C* Bed "), and itme) Bed Oilks. 

Somewhat ashy ; color yetlowish-botf. 

The soil, saturated with moistureat 69.1 deg. Fahr., k)st 4106 per «(Hit of 
water at 400 deg., dried at which temperature it consisted of: 

Insoluble Matter (chiefly fine sand) 889 801 

PotMh 0218 

Soda 0076 

liime 0034 

Magnesia > 0806 

Brown Ovd» of Manganese 072 

Peroxide of Iron 2.402 

Aluttina 3.783 

Phosphono Acid 0036 

Sttlphoric Acid 038 

Oisamc Matterand Water. 3.446 

100.202 

767. No. 222. PtlTB UniJim) 'Submo^ kcmUmmwo^ Pike' county. 
'ij^ : Nine to tirtoly itiohas. 

1%tf<ii^on: (Bime te preceding. 
'!Att ^rafil^jF^lMw,' tattler 'saftdy'iMBi. 

'l!1i» itebsotl,' MttiMed' WitU iifoiBtiOT<at49,lr d^.' JVftr.rlMt'10.0per otair o. 
'HiMJbi'itt^«)(>dl»g.,'diled atiHiiib tempniiltMA : 
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Insoluble Matter (clay and fine sand) 77.931 

Potash 0.266 

Soda 0.072 

lame 0.152 

Magnesia 0.352 

Brown Oxide of Manganese 0.091 

Peroiide of Iron 5.456 

Alumina 11.870 

Phosphoric Acid 0043 

Sulphuric Acid 0.035 

Water and Oiganic Matter. 3.261 

99.934 

768. These antlyses show, Ist That both the soil and subsofl are considera- 
bly below the average in native fertility, t. «., the absolute amount of nutritive 
ingredients contained in them ; 2dly. That there is but a small differenoe in 
this respect, between the soil and subsoil ; being, neverthless, decidedly in &vor 
of the subsoil, especially with regard to lime, in which the surface soil is 
nnuBually poor. There Is one important difference, however, in the retentive 
ness of the two materials, the surface soil being defective in this particular, while 
the subsoil possexses the property in a degree somewhat unusual in materials 
of equal lightness. 

These (acts offer very important suggestions concerning the improvement of 
these soils. They show that stimulant manures (f 416), alone will be of littia 
avail on this soil, which, being natural! v poor, will require nutritive manurm 
(«6.) to supply deficiency. They ^w Uiat these manures will be bat sligfatlj 
retained in the surface soil, but poweHuUy so in the subsoil ; hence deep plow- 
ing and subsoiling (ir503), will be necessary in order not onlv to increase tha 
retentiveness of the sur&oe soil, but also to make the subsoil accessible to the 
roots — therebv diminishing, also, the liability to iiyury by drouth ; thus treated, 
the land will be susceptib& of profitable improvement to any extent Without 
deep plowing, the manure will, to a great extent, be carried beyond the reach 
of phints. 

769. In stating, however, that stimulant manures by themselves will ia 
general be of little avail on these soilti, it is not meant to imply that the use of 
limeat and especially, of the cakarwu$ marU of the State will not be hjshly 
advantageons. Lime, as has been stated, produces other important efnets 
besides stimulation (^438), which will be highly beneficial, especially in con- 
junction with the use of the natural fertiliser of the Long-leaf Pine Region — 
rine straw (concemmg the use of which, see below — T790, ff.^ ; and the maris 
contain other nutritive ii^^redients besides lime (ir444), which are very much 
needed in the '* Pine Hills " soils. So far as the regbn immediately under con- 
sideration is concerned, the mari beds at Bynun (1223 ; 280), afford an excellent 
opportunity of obtaining a supply of that valuable fertiliser. 

770. Between Summit and Holmesville, the Pine Hills are characterized by 
an abundant growth of the Black Jack among the Pine ; the soil being partly 
underlaid by the loam seen at Summit, in part directly by the reddish mudpan 
nnderiying the latter, which is in its turn underlaid by loose sand and pebbles, 
often causing deep washes on the slopes. At the foot of the hills, and in the 
hommock of the Bogue Gnitto (>^ to 1 mile wide), at Holmesville, we find a 
stratum of light, brownish yellow loam, 2 to 3 feet thick, which forms a fertile 
soil bearing a s^out Oak and Hickory growth ; while in the lower hommock and 
bottom proper, there is a chocolate-colored, mellow soil, unchanged for a depth of 
some 2 feet, and of great fertility and dumbility ; whose timber may serve as an 
example, being the same as on the Tangip;ihoa, East fork of Amite, and the 
larger streams of this region generally ; to- wit : Mugnolia, Sweet Gum, "Poplar"^ 
Sassafras, Shell-bark Hickory — all very large, stout trees ; some Beech, Horn- 
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beam, Ironwood, Black Sumach {Ehus typhina — *^ Siaghorn Sumach"; here 
called *' Wbite Sumach", a name more generally given to the poisonous Ehus 
venenata^ whose bark is really white), White, and Chestnut Whit0 Oaks and 
Holly. 

771. Eastward of Holmesville, we still find in the Pine Hills, for several 
miles a good loam subsoil, resembling that on the Bogue Chitto, and near enough 
to the sur&ce to be reached by the plow ; especially wherever the Black Jack 
prevails — such land being selected for cultivation by preference (ir347^ ). But 
the nearer we approach Pearl River, the deeper becomes the ashy surface soil, 
and the narrower the bottoms of the creeks and branches — which, with the 
hillsides, are chiefly cultivated. 

The same changes in general as just described in passing through Central 
I^ke and Franklin counties, are said to occur to the northward and southward 
of that line in Amite, and in Lawrence and Jefferson ; save that while North 
Pike, for instance, is quite hilly and broken, the southern portion of the county 
becomes less and less undulating, gradually passing into the level country bor- 
dering on the Louisiana lakes, and resembling that of middle Hancock (TB73, ff.). 
Amite county seems to be about equally divided, in its east and west halves^ 
between Long-leaf Pine Hills and loam lands like those of West Franklin. Of 
E. Jefferson, W. Lawrence, and Copiah, I know but little from personal obse'rva^ 
tion ; but from what 1 have heard, changes of soil corresponding to those just 
described, occur there also, on the same meridian, or a little further east 

772. East of Pearl Kiver, in the Long-leaf Pine Region proper, 
<5ultivattion is thns far, with few exceptions, confined chiefly to the 
bottoms and second bottoms or hommock, whose greater or less 
width at present determines the arailability of tiie region for 

4igricultural purposes. 

The Short-leaf Pine and Oak uplands intervening, in S. Hinds, between tiio 
Long-leaf Pine Hills of Copiah and the Prairie Kegion, have already beat 
described (1729, ff ). Similarly we find, in S. Bankin, the Long-leaf Pino 
-ffcftdiing only to within seven miles sooth of Brandon, the intormediate regiwi 
being hiUy, timbered with Short-leaf Pine, Post, Black Jack, Spanish ("J^ecT") 
and Scarlet {"Spanish*') Oaks, and of inferior fertility. On the waters of 
Steen's Creek, there is quite a variety of upland soils, resembling in part, those 
of S. Hittda (t729), partly bearing a *<Flatwood8" aspect (1561, £), being 
immediately underlaid by, and formed of, tho gray days and sharp ^sand- 
stofiea of the region (T241). These "Flatwoods" are quite productive at 
aome points, a. g., on ths main Steen's Creek, near Dr. H. C. Evans', at pthen^ 
where they bear Huckleberry bushes, extremely poor. The hilly; sandy, yel- 
low loam region intervening here between them and Pearl Biver hommock bag 
already been referred to (1732), and generalities concerning the hommock bot- 
tom lands of Peari River have been given before (T662, fL). The ** Pig Woods ** 
of S. Rankin are generally but slightly undulating^ and interspersed (as at Gato. 
«nd on Campbell's Creek generally), with patohes of Short-leaf Pine (see abdveu 
1761^ ). The creek bottoms are narrow, but productive, and their light soil 
not liable to injury by wet 

778. Almost throoghont Simpson county, which is covered with 
Long-leaf Pine from one end to the other, cultivation is at present 
restricted to creek and branch bottoms, and the lower hillsides ; 
affording fertile, but (outside of Pearl and Strong River hommock^, 
Broall bodies of land, somewhat inconveniently scattered for culti- 
vation on the large scale. The hommock of Strong River (for it 
generally runs in a deep channel, and has little or no first bottom), 
not usually subjecit to overflow, is one to two miles wide; timbered 
R— 28 
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prevalently with Post Oak and Bottom Pine (P. taeda), with some 
Spanish (''Red"), Scarlet {''Spanish"), Black, and (true) Red Oaks, 
and Hickory. Its soil is generally light, gray, with pale yellow 
enbsoil ; it is pecniiarly welt adapted to sweet potatoes, but also 
yielding good average crops of cotton and corn. 

The luzuriant growth of wet-meadow plants {Xyris, Eryngium, Hydrocotyle) 
in some of the fields of this flat shows a want of drainage, owing doutbless to 
the heavy gray clays (*' Soap-stone "), which underlie, and crop out in the bank 
of the river near WestTille and elsewhere (^240). The soil of Strong River 
Hommock seems to improve as we approach Pearl River, the fertility of whose 
hommock near Georgetown, Talley's Ferry, and Rockport, has been mmtioned 
(T662). 

774. On the Copiah side especially, the high hommock, timbered chiefly with 
upland Oaks, Bottom and Short-leaf Pine, Hickory, and Sweet Gum, often 
possesses a fine yellow loam subsoil, and has given nse to large plantations ; 
ito entire width, on both sides of the river, being from three and a half to four 
Miles. 

775. In the interior of the county, patches of Short-leaf Pine sometimes 
occur on the ridges (^761^ ); in its eastern portion, as near Old Hickory, P. 0., 
on the headwaters of Bowie, the Oaks and Hickory sometimes become quite 
prevalent among the Long-leaf Pine, forming moderately productive upland soils *y 
while the bottoms are very fine, though at times (as on the Okachicama Ghitto, 
and O. Iscatina, or "Big'' and "Little Good water")* there are heavy silicknia 
toils (IT 404), requiring drainage, and destitute of vegetable matter. 

776. Lower down on the Bowie, however, cultivation is again 
restiicted almost entirely to the bottoms and hommock, which are 
of moderate extent, but very fertile ; the residences being very 

fenerally in the hills adjoining. Mt. Carmel is surrounded by 
longleaf Pine Woods ; southward of the same, however, on the 
waters of White Sand Creek, in W. half T. 7, R. 19 W., we meet 
rather unexpectedly a tract of uplands several miles in extent, 
timbered to a considerable extent with Oaks, and possessing a 
subsoil of a deep orange red, sandy hardpan, which id several feet 
in thickness: the soil produces good cotton and very fine corn, and 
lasts well* now far this land extends to the westward, 1 am not 
aware ; the dividing ridge between the Bowie White Sand posseses 
a very sandy soil. Lower down towards Pearl River, again, the 
creek bottoms only are cultivated, the uplands being Pine Hills 
possessing, in part, a good loam subsoil at a depth of eight to 
twelve inches. 

777. In passing from Westville to Monticello, we find, on the ridges dividing 
Silver Creek from Crooked Creek (which otherwise bear the ** Pine Hill " char- 
acter), some '*bald hilltops" covered with a growth of long grass and stunted 
Long-leaf Pine, whose soil can hardly be termed any thing etee than a potter's 
clav, formed out of the materials of the Grand Gulf Group (^230, ff.); and 
higher up still there appear ledges of whitish sandstone (^238). As we advance 
aouthwaid, this clay stratum seems to descend from the top of the ridge, around 
which it forms a level terrace, to which we come down by rather an abrupt 
descent from the sandy hills, on the Monticello road. From this terrace, whidi 
bears the same stunted vegeUtion as the hilltops above mentioned, a gndual 
slope brings us down into the hommock of Pearl River (ir662), which opposite 
If mticetlo is about two miles wide, ttmbend with Bottom Pine, Sweet and Black 
Gum, Water and Willow Oak, Elm, etc. Its soil is produotive, of a pale gray 
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tint, quite light, bat possesses a heavier subsoil, which will retain manure ; this- 
again is underlaid, at fifteen to twentv-four inches from the sur&ce^ by a loose,, 
wtutish, sandy material with spots of bog ore, to which, in cultivating this soil, 
it wiU be important to prevent the plow from penetrating, since it could not 
thereafter sustain any improvement 

778. The soils of Pearl River flat below Monticello, are extremely variable 
(^662). North of the mouth of Silver Creek they are generally underlaid, at 
depths varying from eighteen inches to six feet, by tenacious gray clay, which is 
leen in the beds of the branches. This condition of things fre(]uently superin- 
duces a great lack of drainage, and we find numerous wet, "crawfishy " spots 

/land tracts, the surface soil being quite light, but its character variable on account 
of the drainage. It is best where it is underlaid by yellowish loam subsoil, and- 
not by w^ite bog ore materials. 

Between Silver and Green's Creek, the drainage is less defective, and a good 
loam subsoil generally underlies, which even forms bluff's — e. f., at the mouth of 
White Sand Creek. South of Qreen's Creek, the gray impervious clays again 
approach nearer to the surface, until, at Mr. Barnes' place rir299), they rise in 
high bluffs on the opposite bank of the river. The soil of the hommock is 
nevertheless very sandy, especially near the river, where it is most productive — 
and elevated, usually, about twenty feet above low water. 

779. It seems that between Columbia and Monticello, the greater part of the 
flat is generally on the east side of the river, the hills sloping off into it rather 
gradually ; while on the west side the ridges approach within a short distance 
from the bank, reaching it at Barnes' White Bluff (f 299). Lower down we 
find it two hundred to three hundred yards back, but then ascendi^ very 
i&Beply, and forming, at the "Red Bluff" (ir30l), the highest point, probably, 
within sight of Pearl River, in its whole course — at two hundred and fifty, but 
pnobably nearer three hundred, feet above the water, and affording a very exten- 
sive prospect over Marion and East Lawrence. At the foot of the deeply colored 
walls of the sand and pebble deposits, which form the upper portion of this blufl^ 
there issue numerous springs, which, united into a lively creek, form a succea- 
abn of cascades in a narrow channel excavated in the gray clays, on the densely- 
wooded hillside, down to the river level ; while on tbe summit, the Long-leaf 
Pine forest extends to the brink of the bluff. Taking all this, with the oppor- 
tunity for fishing and boating afforded by the river, few spots in Mississippi 
vnite as many natural elements for a pleasant summer residence or place of 
Teaort. A mhieral spring, likewise, is said to exist in the neighborhood. 

780. With the region between Barnes' and Colambia, I am not. 
acquainted. Below Columbia, the soils of the hommock become- 
still more sandy and sometimes acid, approaching in character those^ 
of Chickasawhay and Pascagoula in the same latitude (7809)^ 
though generally more productive ; they vary in belts running 
parallel to the tributaries (11662), I have collected the soils of this 
region with considerable care and detail, but as yet none of them 
has been analyzed — the timber, above Spring Cottage P. O., 
generally consists of Bottom Pine, Water, Willow and Spanish 
(" jRcrf") Oaks, and more or less Sweet Gum and Hickory, accord- 
ing to the quality of the lands. 

The ridges forming Burnett's Bluff and others in that neighbor- 
hood throw the hommock and bottom, (which begins here, as also 
does the Live Oak), on the Loui^'ana side — as is mostly the case 
south of the base line ; the dividing ridge between Pearl and: 
Habolochitto, running quite close to the former stream. 

Hhe first bottom now becomes of considerable width ; in the northern portios . 
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of T. 2, RR. 17 and 18 W., near Mr. Tate's, it is on the Mississippi side, about 
a mile wide ; and its soil, like that of the Fascagoula in the same latitude (ir809X 
is quite heavy — timbered with a very large growth of Sweet Gum, Shell-hark 
Hickory, Water, Spanish ("/?«rf"), Cheshiut White and Black Oaks, Eolly. 
Iron wood. Hornbeam, some Mulberry and Magnolia. A very productive soil 
not as diffioult to till as its aspect would lead one to anticipate ; but on account 
of its heaviness crops are often belated by the overflows. 

The hills skirting the hommock at Spring Cottage P. 0., (James Ford's)^ 
possess a sandy soil, somewhat resembling that of the Tallabala ridges. 
(ir647, ff.), but here timbered with tall, graceful Willow Oaks, mixed with soma 
Spanish Q* Bed") Black, and (JLrut) Red Oaks, and Hickory. The soil is fertile . 
but does not last long ; it forms a very narrow belt along the Fine Hills of tho 
interior, in which near this point the Short-leaf Pine (P. rigida), is seen for th/$ 
last time, as we apj^roach the coast 

South of Spring Cottage P. 0., the Long-leaf Pine descends into the river 
hommock, and the uplands, though sometimes still interspersed with patches of 
loam soil, gradually approach in character the Pine Hills of the Bay St. Louii,: 
(1866). About four miles north of Habolochitto bridge, there is a sudden 
descent, which at once brings us into, the Pine flat of the coast (T874, ff.). 

781. We now return to East Simpson county (T755). The soil of Okat^ma 
Bottom, east of Old Hickory P. 0., is light gray or white, powdery, with a sub* 
soil still lighter, yet possessing a fine bottom growth. Its hommock, also, hsAu^ 
a very light soil, but containing more vegetable matter, and quite prodoctiv;^ 

Smith county, south of the line of the Vicksbui^ Group, as given on. tii^,,- 
map, is likewise entirely of the Pine HiU character. The country dividip^U^# 
streams ^ars the^ character of plfUejuis or table-lands rather than of ridg^',ifl.^ 
no^ on the whole, very hilly ; but the soil is inferior, and cultivation copj^^^v^ 
chiefly to the bottoms, hommocks, and lower hillsides; though occasionallj wil,. 
find here, also, patches of Short^leaf Pine on the ridges, deno^ng a better soil-rr 
as is also the case where the , Bliick Jack appears in force amid the Xi0ng4eaC^. 
Pine. 

782^ The soil specimeos, of which analyses are givep. below, were taken m^« 
the level, Pine lands dividing the Okatoma from Okahay, in the N. ^ of T. 10^ 
R. 16 W., Smith county., and were selected with the special object ofobt^ning^. 
fiur average sample of soil and subsoil of these, uplands. 

No. 206. Pink Hill Sou., from.N. J4 T. 10, K 16 W/, Smith pountj, 

Dq>th: Five inches. 

Vegetation : Chiefly Long-leaf Pine ; some scattered Post Oak, Black Jack,, 
and small Hickory. 

An ashy soil, of a pale bvf tint The soil, saturated with moisture at 67:4 
deg. Fahr., lost 2.484 per cent, of moisture at 400 deg. Fahr.; drkd at whiek 
temperature, it consisted of: 

Insoluble Matter (as above). 93.257 

Potash 0.259 

Soda 0.065 

Lime 0.129 

Magnesia 0.180 

Brown Oxide of Manganese 0.146 

Peroxide of Iron 1.251 

Alumina 2.366 

Phosphoric Acid 0.030 

Sulphuric Acid. 0.024 

Oi]gjuiio Matter and Water^ , 2.3;30 

100.497 
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783. No. 212. Pine Hill SuBson^, from the same locality as the pieceding. 
Depth : Five to eleven inches. 

Veyetation : Same as the preceding. 

A pale yelloWf SELndy loam. — Not yet analyased. 

No. 209. Pine Hill Under- Subsoil^ from same locality. 
Depth : Eleven to eighteen inches. 
Vegetation : Same as the preceding. 
An ora'iige-colored loam, heavier than the preceding. 

The loam, saturated with moisture at 67.6 deg. Fahr., lost 7.691 per cent, of 
moisture at 400 deg.; dried at which temperature, it consisted of: 

Insoluble Matter (clay and fine sand) 83.030 

Potash 0.485 

Soda 0.061 

Lime 0.073 

Magnesia 0.519 

Brown Oxide of Manganese 0.153 

Peroxide of Iron 4.145 

Alumina 8.871 

Phosphoric Acid 0.022 

Sulphuric Acid 0.021 

Water and Organic Matter 3.U7 

100.497 

784. These analyses show very important differences to exist between the 
surface soil and the underlying loam, the latter being not only calculated to 
improve the former in its physical properties (IT 504, ff.), as shown by the larger 
amount of moisture which it absorbs, but also much richer in several of the 
important nutritive elements ; so that, if at the surface, it would constitute a 
goil of average fertility. The stratum analyzed, it is true, lies mostly below 
the reach of the plow, but the subsoil proper (No. 212), is manifestly but the 
transition from the surface soil to the orange-colored loam, being intermediate 
in character. 

Here also, therefore, deep plowing is indicated as the first step towards the 
improvement of these lands ; it will increase not only the retentivenes, but 
also the native fertility of the soil, by mixing with it a more fertile subsoil. 
The chief deficiencies of the soil thus formed will be in phosphoric and sul- 
phuric acids, and lime ; also soda. Superphosphate of lime would seem, 
tberefore, to be the manure specially indicated ; but the soil, after being rendered 
retentive by the admixture of its subsoil, will bear almost any improvement^ 
save that merely stimulant manures (ir416), will be of little avail on it — The 
loam stratum being rarely more than 3 to 4 feet thick, and then underlaid by 
loose sands, the land may in general, be considered as being naturally under- 
drained. Where the Post Oak, Black Jack, and Hickory prevail to any extent, 
this loam may generally be expected to be within available distance of the 
surface ; but where the Long-leaf Pine alone, with stunted Black Gum and 
Dogwood, is to be seen, the ashy surface soil (No. 206), generally extends to 
the depth of 12 to 18 inches, and is then often underlaid only by arid sand. 
Buch soils will hardly pay for improvement on the large scale ; they require to 
be '* made " altogether, and in analogy to the sea-ooast hommocks, this might 
perhaps be best done by the joint application of lime or marl, and vegetable 
matter, where (as near R. B. Stations) the value of the land is such as to render 
similar improvements practicable. It must be remembered, however, that in 
these cases, nutritive manures (IT 416), alone can be relied on for permanent pro- 
ductiveness. 
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785. The bottom and second bottom of Okahay"^ in S. Smith, though narrow 
(rarely mach exceeding ^i mile) is very fertile, its soil differing oonsiderablj' 
from that of Okatoma — ^though light, and with occasional white "crawfishy" 
spots, it is generally of a full brownish gray tint, and bears a heavy growth of 
White and Chestnut White Oak, with Beech, Hickory, Sweet Gum, Water 
Oak, Magnolia, etc. The soil is evidently influenced as yet by the pndrie region 
in which the stream heads (1738) ; and the same is true of Leaf River bottom 
near, and above Taylorsville. which possesses a growth similar to that of the 
Okahay, just mentioned ; being from }4 ^ X ™^^^ i^ width. These bottoms 
aro, of course, subject to overflow, but the lightness of their soil prevents this 
from forming a serious obstacle to their cultivation. The " white soils" of the 
bottom are considered as being the best adapted to cotton. 

The hommock of Leaf River, however, is far inferior in fertility to the first 
bottom. Near Kees' bridge, (S. 8, T. 1, R. 9 £.), it is elevated 3 to 4 feet above 
the latter, all on the W. side of the bottom, 1 to 1)2 °)il<^ wide, perfectly levd, 
and timbered ahnost exclusively with Long-leaf Pine and Hickory ; its graj 
and somewhat ashy soil, (which docs not change much down to 18 inches), 
yields fair crops for a few years, but then gives out entirely. It approaches in 
character to that of the hommock of the Chickasawhay and Pascagoula in 
"Greene and Jackson counties (see below, and 1[804, If.), and resembles them 
•even in that the Gallberry (Prinos glaber), appears in dense patches in its low 
spots. It seems that on lower Leaf River, this flat or hommock graduallj 
closes in upon the stream on both sides, as is the case with the Ghickasawhaj. 

Ibi). Of the counties ot Jones and Perry, and the adjoining 
portions of Covington, Greene, and Marion, 1 know but little 
from personal observation — so far as I have seen, and according 
to all accounts I have received, the same general features as just 
recorded of Simpson and S.Smith — viz: the "Piny Woods — 
prevail there also. 

787. The soils of S. Wayne county, outside of the hommock of 
the Chickasawhay, resemble in general those of S. Smith ; on the 
whole, perhaps, tlicy contain rather more coarse sand, and the 
<;ountry is more level, sloping down gradually into the Chickasaw- 
hay hommock. 

The only fertile spots in these level lands aro the wet " ponds ", overgrown 

with the Sweet Bay (^Magnolia glauca) CaUco Bush CKalmia latifolia) Black 

Haw {Viburnum — cassinoides, and others) and shrubs of the Whortleberry 

'tribe { Vaccinium, Leucothoe, etc.). These patches, however, are very small, 

4md very wet 

The hommock proper of the Chickasawhay, above the mouth of the Bucka- 
<iunna, is moderately fertile, and possesses a subsoil rendering it capable of good 
improvement ; sometimes (as at Col. Sam. Powes', S. of Winchester, it is veiy 
flandy, so as to resemble and assume the growth of the soils of the Tallahoma 
ridges (11647, ff.). I have been informed also, that on the dividing ridge between 
the two streams, there are upland soils of rather a clayey character, and pro- 
ducing good crops They are, perhaps, similar to those observed further S., to 
the eastward of Cross Roads P. 0. (1[807).— The soil of Buckatunna bottom, 
near the H. R. bridge, is quite heavy, of a brownish-buff color for about tea 
inches ; then becomes heavier, and of a paler tint. It is timbered with Sweet 
Gam and Short- leaf Pine. 

The soil of the second bottom, elevated 2 to 3 feet above the first and quite 
extensive, is similar, somewhat lighter, with an admixture of Oaks and Elm to 

^This stream isoflen, for brevity's sake, termed "Cohay " by the inhabitants 
— ^which name seems properly, however, to belong only to a western branch. 
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the Cotton growth ; and though little settled at present, would seem Teij 
suitable for cultivation. 

788. Below the Buckatunna, the soil of the Ghickasawhay hommock (whos9 
width varies from one to three miles) seems gradually to deteriorate, and is 
eultiyated chiefly near the river banks, where it possesses a clay subsoiL The 
bottom proper is sometimes almost wanting, usually narrow ; at some points 
(as at W, P. Averas', SS. 25, and 36, T. 6, R. 6 W., Greene county), there an 
tracts of high bottom land, with a mellow and very productive soil— correspond- 
ing, no doubt, to the "second bottom " near Mr. Davis' (^809). Most of the 
bottom, however, is low and sloughy, with heavier soils ; and it does not 
become very extensive until near and after the junction with Leaf River — t. e. 
on the Pascagoula. At and near Vernal P. O., Greene county, the high leve^ 
river hommock is of very inferior fertility, being little different from that of the 
" Pine Hills " further inland ; the bottom proper is alone cultivated to any great 
extent Not far below, the acid " Gallberry soil'' (l804), takes almost exclu- 
sive possession of the river terrace ; aside from which, and the slopes descend- 
ing to it, Greene county, like those adjoining it, is essentially covered with Fine 
Hills — valuable chiefly for their turpentine, and pine timber. 

IMPROVEMENT OP THE SOILS OF THE LONG-LEAP PINE REGION. 

789. The chief defects of the Long-leaf Pine soils, as demonstra- 
ted by analysis, have been mentioned in connection with the latter 
(i766, flf ; 782, flf.). We have seen that as a general thing, these 
soils are naturally poor in the nutritive ingredients of plants, and 
that, therefore, nutritive manures (1410), must be relied on for 
their improvement, provided only that the subsoil be such as to 
give promise o{ sustaining that improvement (1510, fif.). The 
question then arises, what are the materials most accessible to the 
inhabitants of the region, and what are their respective values? 

790. Among these, in a practical point of view. Pine Straw— the leaves of 
the Long-leaf Pine — deserves a prominent place, for the convenience with whick 
it can he obtained in large quantities. A great difference of opinion exists^ 
however, as to its value as a fertilizer ; while some praise its effects exceeding- 
ly, others report having found it little better than useless, or even ix\juriou8. 
With a view to determining, in the first place, its intrinsic value as to tho 
mineral ingredients it may furnish, the following analysis was made. 

Long-leaf Pine Straw, freshly fallen ; collected, about the first of October 
1858, on the dividing ridge between Okatoma and Okahay (ir782), T. 10, B. IS 
"W., Smith county. 

The straw, carefully freed, by washing and beating, from adhering impuritlei^ 
yielded 2)4 per cent of the air-dried substance, of white ash, yielding to water, 
besides alkalies, a good deal of caustic lime. 

The analysis of the dry ash gave the following result : 
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Witljoat Carbonio Aeld. 

Silica, with a few gnuDS of sand .... 61.071 65.242 

Potash 5.118 6.530 

Soda 0.390 0.416 

Lime 13.004 13.860 

Magnesia 4.886 5.208 

Brown Oxide of Manganese 1.677 1.681 

Peroxide of Iron 0.132 0.141 

Alumina 4.299 4.539 

Phosphoric Acid 1.083 1.154 

Sulphuric Acid 0.839 0.894 

Chloride of Potassium 1.388 1.479 

Carbonic Acid. 6.328 



100.148 100.148 

791, This analysis shows the Pine Straw to contain notable quantities of all' 
the mineral ingredients required by useful crops, there being a remarkable 
deficiency only of Soda. The conclusion is therefore inevitable, that by means 
of Pine Straw properly applied, we can replace the drain on the soil caused by 
crops. Taking for instance, the ingredients withdrawn from the soil by a400 fe^ 
bale of cotton lint (ir490), we shall find that the potash and phosphoric acid 
contained in the latter will be returned to the soil in about 1400 pounds of Pine 
straw, while of the other ingredients, except soda and chlorine, even a surplps 
will thus be given back. It would therefore appear that the producing pow^s 
of a field for cotton could be sustained, and the soil even improved, if for every 
bafe of cotton raised we should return to it 14 to 1500 pounds of Pine Straw, 
and a few handfuls of common salt ; provided only^ that the stalk and seed be 
conscientiously returned (ir490, ff*.). 

?92. The replacement of the dram caused by cropping with com, wheaU and 
00^, would require a somewhat larger amount of straw, and the addition, 
.besides the salt, of 10 to 25 pounds of superphospate of lime; while the 
replacement of the ingredients of the sweet potato^ to which these soils are found 
to be best adapted, would be effected by straw with a larger dose of common 
lalt than that required by cotton — say ten or twelve pounds to each ton of 
* straw; the quantity required for replacement being, however, in all the cases 
mentioned, considerably greater than in the case of cotton, when the seed and 
•talk are returned (^490) — it being understood in all these cases, that the 
freshly fallen straw is referred to ; for that which has lain on the ground^ 
exposed to the weather for a length of time, has already lost a portion of its 
nutritive ingredients. 

793. Mode of Applying Pine Straw to Land. — A great deal of the disappoint- 
ment experienced in the use of Pine Straw, has no doubt been owing to the 
manner of its application. The analysis shows that the idea current with some, 
that Pine straw renders soils more sandy, is unfounded ; the 65 per cent of 
silex which the ash contains, could produce no effect of that kind in a soil con- 
taining 93 per cent of the same (ir782). It is very evident, however, that in 
the light, unretentive soils of the Long- leaf Pine Region, raw, undecayed straw 
tamed in, and that too by shallow plowing, will not be under circumstancss 
fitTorable to its decay, and may increase the openness of the soil to an injurious 
extent^ while unable to promote its fertility by decay. The remedy, then, is 
Tery simple ; the straw must be allowed to decay, before being plowed in, on the 
compost pile ; and such substances as will promote decay, and among these 
eapecially lime, or calcareous marls (ir468), ashes, and the like (but not plaster 
of Paris in any large quantity) ought to be mixed with it Pine-hollow muck, 
marsh-mud, such clays as those at Burnett's Bluff (ir302), etc., will also be. 
vsefol in composting. 
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794. The ingrodieDta furnished by the decayed Pine straw being in an 
, a?ailable or soluble condition (^426), it i$ desirable to render the soil as retentive 
.as possible, in order that these substances may renuun within the reach of plants. 
.WherOYer there is a clay subsoil, therefore, this ought to be mixed with the 
surface soil. This consideration would seem to afford a clue to the iransieni 
prpductiyeness of the Pine Hill soils ; when first taken into cultiYation, they 
o/len produce quite yigoroasly for 2 to 3 years, then suddenly give out alto- 
ipeiher. It Ls more than probable that this is owing to the supply of soluble 
nutriment furnished to the sur&ce soil by the Pine straw ; and with a retentive 
soil, it would seem that the fertility of the surface layer would be constantly on 
the increase, through the annual access from the fall of leaves. But the ashy 
Pine Hill soil is unable to retain a supply of soluble nutriment greater than 

, will be appropriated by a few years' crop ; what is over and above, goes to the 
4U&bsoil and is thence once more absorbed by the roots of the Pines. 

It will be perceived, therefore, that in mnJ^ing use of the Pine straw as a 
manure^ we caa concentrate on a small space the fertility of the soil and subsoil 
of a large tract, which is thus collected for us by the Pines. It is manifest that 
it will be better policy for the " Piney Woods " planter, to keep one quarter- 
section in a high state of cultivation, by means of the straw collected from the 
remaining three-quarters, than to till the whole section (If^dO), exhausting the 
small supply of nutriment contained in the surface soil, within a few years. 
The Pines will bring up for him, in an available condition, the fertility of a 
subsoil stratum whidi his plow could never reach. 

I do not mean to say that such a method would be rational for all time to 
come. The withdrawal of the nutriment contained in the leaves would finally 
cause the Pines themselves to languish, by exhausting the soil. This, however, 
is centuries ahead, and it is to be hoped that before that time, a general system 
of rational agriculture will render less important the resort to the forest leaves 
as fertilizers. 

795. Pasturage in the Pine Woods. — In their natural state, 
as received from the hands of the Indians, the Pine Woods were 
one great pasture — as, in thinly settled regions, they still are. Nor 
is it, generally, the ranging of cattle wliich has destroyed the 
pasturage in other regions, but simply the injudicious burning of 
the woods, at seasons when the fire would destroy not only the.dry 
leaves, but also parch the heart and the roots of the grasses. It 
would seem that in a region comparatively poor in agricultural 
resources, the maintenance of pasturage should be considered a 
matter of national importance. The Swiss, being unable to culti- 
vate profitably their mountain slopes, have converted them into 
pastures ; these form the basis of their national wealth. Why 
this should not be so with the inhabitants of the Pine Woods, I 
bave been unable to discover ; it is certain, however, that the 
pasturage of that region is disappearing before the fires at a fearful 
rate, and that those who heretoft>re have relied on the range, during 
all but a few weeks in winter, for the support of their cattle, will 
soon be compelled, as many are now, to raise feed for them on their 
poor soil, which, at present, will but just furnish comfortably the 
prime necessities of life for the population itself. The beautiful, 
park-like slopes of the Pine HilLi are being converted into a 
smoking desert of pine trunks, on whose blacKened soil the cattle 
seek more vainly every year, the few scattered, sickly blades of 
grass, whose roots the fire has not killed. 
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796. It is not the proyince of this Report to suggest municipal regulations by 
which the burning of the woods at improper seasons might be preYented, or i^ 
least, rendered of less general occurrence ; the evil, howeyer, is a crying one 
to the mind of every candid obserrer, and the destruction of national wealth 
caused by it is so enormous as to deserve no less attention certainly, than the 
improvement of soils. However convenient and effectual may be the bnming 
of the dry gras in order to render the young growth accessiUe to cattle, that 
advantage is certainly purchased very dearly at the cost of its total destruction 
within a few years — a policy little better, in fiict, than cutting down a fruit-tree 
for its fruit ; and which appears more especially irrational when we consider 
how easily the advantage could be reaped without incurring the enormoxis 
waste, by a regular system of burning at times when, as after the first autumnal 
rains, and more especially in early spring, the ground is too wet to allow of 
injury to the roots, while yet the grass and weeds may be burnt off low enough 
to serve all practical purposes, and to destroy, at the same time, the Black Jack 
and Post Oak undergrowth, which is equally fatal to the range, with the ^re 
itself. For the latter purpose, the burning in early spring, when the sap is 
rising, would be the most favorable time. 

1\)1. Waters of tub Long-leaf Pine Region. — In a region of 
such vast extent, a considerable variety in the conditions of the 
supply of natural and artificial water, may be expected ; and it 
would be tedious as well as unprofitable to rcord, in this place, 
moie than the general features in this respect, of the districts 
examined. 

The streams deriving their supply chiefly or altogether from 
within the Long-leaf Pine Region, generally maintain a brisk and 
almost even current throughout the year. Even heavy rains do not, 
in general, aflfect them nearly as much as is the case elsewhere, 
in consequence of the great perviousncss of the sandy soil and 
Orange Sand strata (1[77), which occupy the surface of the region, 
and greatly diminish the surface waters — even so that branches 
below a certain size are rarely met with, or are very short ; because 
the water on the ridge lands sinks and then causes copious springs 
and large streams to form at once, at the foot of the hills, or where 
an impervious stratum arrests the waters ; while the hollows in 
the uplands are of a shallow, rounded form, and mostly without a 
water channel (ir32 ; 77). 

As remarkable instances of springs furnishing an unusually large supply of 
clear, cold water, one near Old Hickory P. 0., on S. 8, T. 10, R. 17 W., Simp- 
son county, which forms a branch of the Okachicama Chitto ; and another near 
Mr. James Wethersby's, on S. 7 or 8, T. 8, R. 20, Lawrence county, which forma 
a short branch of Crooked Creek, may be cited. Similar springs are mentioned as 
existing in Marion and Covington counties. While, however, there is no lack 
of spring water at certain levels, these are often very fiir below the hilltops, 
especially on the dividing ridges ; and wells require to be sunk to great depths 
to reach water. 

798. Such is more particularly the case east of the waters of Pearl River, on 
those of the Bowie, Okatoma, and Leaf River ; where the water of wells is 
generally freestone, being obtained in the colored clays of the Orange Sand 
(132). In the bottoms and hammocks, however, the saline days of Grand Golf 
Group are often struck — thus near Jaynesville, and Leaf River (11243) ; the 
waters are then saline and magnesian (1314, ff.). The same often happens on 
the Chickasawhay and Pascagoula (1244, ff.), yet on the whole, minend springs 
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and wells arc less frequent in this S. £. portion of the State, than in almost any 
other. A mineral spring, pretty strongly charged with Bicarbone of Iron, with 
some Chlorides of Sodium and Magne:)ium, and a trace of Sulphates, occurs 
about 3 miles N*. E. of Vernal P. 0., Greene county ; and near Oross Roads P. 0., 
Jackson county, similar springs are said to exist— On some of the ridges near 
Raleigh, saline waters have been obtained (ir2J7), but at the place itself, wells 
25 to 30 feet deep, find freestone water. — At Westville, wells 35 to 50 feet, in 
Orange Sand and colored clays ; freestone water. At the saw- mill near town 
there is a mineral spring, containing Bicarbonate of Iron and a little Sulphuretted 
Hydrogen ; also a little Chloride of &(agnesium and Sodium. — At Mt. Oarmel, 
Covington county, wells 40 to 80 feet deep, according to position ; freestone 
water, shed by red or pipe clays (IT^O). 

799. On Pearl River, however, as well as on many of its confluents, mineral 
waters are very abundant, from Jackson to Columbia, Marion county. The 
inconvenient abundance of mineral waters in the Brandon neighborhood has 
already been mentioned. They are chiefly of two kinds : 1st Saline purgative 
waters, containing a large amount of Epsom Salt and Oypium^ with more or 
less Olauber Salt (Sulphate of Soda) and Comvion Salt, and Sulphate of Potash. 
Such are the waters of Mr. John R. Jackson (35 feet deep), Mr. Langford, and 
Judge Wm. H. Clarke (45 feet deep). The waters of Mr. Jourdan A Jackson's 
well difier from these chiefly in containing some Bicarbonate of Soda, and a 
larger amount of Chlorides — ^probably in the form of Common 5a/<and Chloride 
of Magnesium. 

All these waters are entirely too strong for daily use, although possessing 
valuable medical properties ; and the same is true of most of the mineral waters 
found in wells W. of the meridian of Cato, in S. Rankin county, which are 
generally of a similar character. 

800. The other class, which is on the whole much less common, is that of 
the Acid Alum waters. Of these, one already well known is that of Mr. 
Baugh's Well, in the S. part of the town of Brandon. The well is 27 feet 
deep, and the basin is in dark colored clays containing Gypsum and crust of 
Teliow Iron Ore. The water is a very strong one, so that the precipitation of 
the alumina turns the water thick ; it possesses a bituminous, but not a 
sulphureous order. A qualitative analysis gave the following result : 

SulpJiafe of Alumina ('* Alum "), largely, 
" " Lime (Gypsum), largely — ^a saturated solution, 
" Potash, 

Chlorides of Sodium and Magnesium, 

Silica, dissolved in. 

Free Carbonic Acid. 

Iron, a small amount. 

The water of Mr. Holland's well, on S. 35, T. 6, R. 3 E., differs from this 
essentially in containing somewhat less of the Sulphate of Alumina, less 
Magnesia, but more Soda, and Potash, and Chlorine, 

A very remarkable water of this class has been quite lately brought to my 
notice ; it occurs in a well 17)^ feet deep, at Col. Danl. Allen's place, S. 2, T. 
4, R. 4 E., Rankin county — on the dividing ridge between Steen's and Richland 
Creek. It is not only powerfully astringent, but so acid with Sulphuric Acid, 
as to set the teeth on edge almost immediately. The result of the qualitative 
analysis might be thus stated : 

Sulphate of Alumina (" Alum "), very largely, 
" " Lime (Gypsum), 

Bisulphates of Soda and Potash, largely. 

Chlorides of Calcium and Magnesium, largely. 

Great caution will be necessary in the use of this water, whose strength is 
equal to that of any mixture which a physician would be likely to prescribe to 
a patient. It is almost too strong for use in chronic cases, but would probftUj 
be veiy effectual in acute dysentery, diarrhoea, " red flux ", etc* 
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801. Further S. we find strong mineral waters, charged chiefly with Epsom 
Salt, Glauber's Salt and Common Salt ; generally with some Oypsum, and often 
with more or less Sulphates of Alumina and Iron, at Mr. Tom. Bass', S. 13, T. 
3, B..2 £.; at Mr. Chapman's ; and in the Harper settlement, S. W. Cato. These 
waters are so strong as to render their daily use positively pernicious— as is 
amply proven by their effect on those who persist in using them otherwise than 
AS a medicine (^315; 601). Similar waters oftentimes impregnated with 
Sulphuretted Hydrogen and bituminous matter also, exist on lower Steen's 
Greek ; and none of the well waters obtained in the gray clays or white sand- 
stones of S. W. Rankin (^241), are free from these ingredients ; altliough they 
are notal way s so strong as to render their use very objectionable. The population 
ought always, however, to be on their guard against the debilitating etfects of 
these waters, which are especially noxious to those suffering with, or recovering 
from, fever and ague. Wherever sand ridges afford chances of freestone wells, 
these ought to be used even at some inconvenience in preference to the saline 
waters ; and cisterns ought to be considered a matter of nece&sity, where waters 
like Mr. Bass' are alone obtainable in wells. 

802. In W. Simpson, also, waters of this character arc sometimes obtained ; 
but the greater prevalence of the Orange Sand renders their use a matter of. 
choice. Whether or not similar waters exist in Copiah, I am not informed, 
though it is most likely. They are very abundant in Lawrence county, near 
Pearl River ; and especially so near Monticello, where a considerable variety 
exists ; though at the town itself, shallow wells, with almost freestone water, 
are obtained in sand, above the salty clays (^238). In this region, however, 
the waters generally contain none, or only a small amount of sulphates, the 
salts present being almost entirely chlorides And bicarbonates. Hence it is, 
probably, that effects on health by their use are not nearly as frequently perceived. 

The water of "St. Andrews' Well" (35 feet deep), on S. 29, T. 7, R. 11 E., 
about one mile S. of Monticello, showed the following composition : 
CMoride of Sodium y Magnesium, and Potxisium, largely, 
Bicarbonates of Soda ?, Magnesia, Lime, 
Small amounts of Cldoride of Calcium, 
PrcUo-carlxmateof Iron,} jj^,^ j^ ^^j^j.^^ j^^ ^^^ ^^j^.^ ^^.^ 

Alumina* 

This water is of considerable strength. The water of " St. Ronan's Well", 
about 4 miles S. W. of Monticello, differs from this chiefly in tlie presence of 
Sulphuretted Hydrogen and some bituminous oil, the predominance of Lime over 
Magnesia, and the presence of a little SuIpJiate of PotasK 

A mineral spring near Mr. Neglan's, S. 35, T. 7, R. 10 £ , contains Bicarhmate 
of Iron with a little Lime and Magnesia, and Common Salt. 

A strong chalybeate spring issuing from a bluff' near Mr. Maxwell's mill, S. 9, 
T. 6, R. 11 E., contains the Bicarbonates of Iron, Soda and Magnesia, with a 
little Common Salt. 

From the great variety of mineral waters in the Monticello neighborhood, it 
would seem that it might bo made a place of resort, if easy communication were 
established. 

803. In Marion county, also, mineral wells and springs exist Stovall's 
Springs, above Columbia, have in times past been a place of considerable resort ; 
I am not aware what is the nature of the water. At Columbia, shallow wells 
obtain freestone water in sand and gravel, the level being dependent upon that 
of the river; in one, however, mineral water was obtained in "blue mud" 
(ir237), at 25 feet. Similar wells have beon obtained on Pearl Kiyer in S. 
Marion. 

In Pike county we mostly find freestone wells in Orange Sand— except as 
mentioned in (^237.) On high ridges, as at Summit, for instance, wells require 
to be sunk to great depths, to the level of the drainage — 70 to 80 feet. 
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As regards the practicability of deep bored and artesian wells in the Long-leaf 
Pine Kegion, (^318), it is highly probable, that in most cases the scarcity of 
water suitable for daily use in the bottoms and hommocks of this region might 
be relieved by bored wells, tubing out if necessary, the strong mineral waters. 
Whether wells of moderate depth would find pressure enough to elevate the 
water to the higher ridges (as at Summit, for instance), is uncertain, since some 
of these seem to be equal in elevation to any S. of the Chickasaw Survey ; yet 
the experiment deserves to be tried. 



THE SEA-COAST COUNTIES, 

Embracing the Counties of Jackson, Harbison and Hancock. 

804. In approaching the sea-coast on the Chickasawbay and 
Pascagoula route (1787, ff.)) the first decided change of the inland 
vegetation towards that of the coast itself, occurs shortly after 
passing Leaksville, in Greene cownty. From Winchester soutli- 
wards, as a general tinng, the sandiness of the soils is regularly on 
the increase; the sands themselves assume a lighter tint, and more 
of an evenly fine and sharp grain. The Gallberry or Inkberry 
{Prinos glaber), which on the upper Ghickasawhay and Leaf rivers, 
appears only in isolated patches, is constantly on the increase in 
the flat or hommock of the Pascagoula River, as we advance south- 
ward, and whenever it does appear it indicates a sour and sandy 
soil. 

806. The fefttura which, at the point mentioned, recalls to mind a prominent 
peoolianity of the Se»-coaat Goanties, is the appearance of shallow upland ponds, 
with water strongly colored hy vegetable matter, in whioh plants peculiar to the 
coast region appear for the firat time. {^Hyjp^cum fcMsUukUwm^ Folygala 
corgmboaa^ Droaertt longifoliai EriocauUm deeanffuiare and viUosutn*) These 
ponds or bogs are geoenlly summnded by a small growth of the j3ay, and 
Bay Cbdls ; and »o are the brancbea, of the region whose channels become 
shallow and wide and often very boggy ; their water, also aaauminga browner 
tint, and carrying larger quantities of sand,^ oircumatance whioh rendera the 
crossing very chAngeiSble and sometimea dangercnuL 

80t>. The road s mainly in the level river hommock, (on the 
east side) which is of very variable width, and has a gradual ascent 
into the hills. It is elevated from six to ten feet above the firet 
bottom of the river ; at times it has the character simply of level 
Pine Woods, its timber being the Long leaf Pine, with an occa- 
sional Black Jack and Post Oak, and here and there, some Dog- 
wood and small Hickorv. Where this is the case, the subsoil ia 
generally somewhat heavier than the surface soil, of a yellow tint, 
and might bear some improvement ; but whenever the Gallberry 
prevails, we find at a depth of from five to eight inches, a subsoil 
of pale yellow sand, which, in sprii^, is saturated with water, 
showini; a want of drainage. 

807. The bordering Pine Hills, which, as a general thing, have 
a very sandy soil, oftentimes possess a very heavy subsoil, of a 
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yellow or gray clay, which evidently originates in the underlying 
clay strata of the Tertiary (If 246, ff ). 

Of these, I found an outcrop containing some indication of Lignite^ on a hillside 
at H. McGaun's place ; and its presence in these generally is indicated by 
numerous mineral springs, of a chalybeate, magnesian character, which come to 
the surface at some elevation, asually about half-way up the hillsides. While 
the hilltops bear the usual growth of Long-leaf Pine, with only an occasional 
Black Jack and Post Oak, vigorous specimens of the two last named are 
frequently seen on the slopes, and in the hollows and branch bottoms there 
appears a growth of Sweet Gum, "Poplar", Cucumber-tree, and Hickory, 
indicating a soil very different from that of the hills, and mainly derived, no 
doubt from the tertiary strata. These bottoms are quite fertile, but the bodies 
of such land are very small. 

8U8. The description just given applies to the country bordering" 
on the river hommock, east and north-east of Cross- Roads P. O., 
or Pairley's Ferry. As we leave the hills, approaching the river, 
we find at first rather a sandy soil (with Gallberry, etc.), in which 
the Pines invariably show a disposition to grow lank and thin ; 
nearer the river, a gray, clay subsoil gradually approaches the 
surface, in many places the Gallberry becomes scarce, the timber 
indicates a blotter soil, and merges into a kind of bottom growth. 
Such is the case on the plantation of Mr. John Davis (Gross Roads 
P. 0., S. 12, T. 2, R. 8 W.). which borders on the river bottom.^ 

8U9. There is a very striking diflerence between the soil of the 
bottom proper, which is subject to overflow, and that of the second 
bottom. The former is very stiff and heavy, and no less so is its 
subsoil, a stiff, gray clay. Its timber is prevalently of Chestnut 
White Oak, Sweet Gum, Spanish {''Red") Oak and Magnolia, with 
a good deal of Holly, and some Bottom White Pine (P. mitts). 

The oaks are very large, and the characteristic habit of the Spanish {^'Bed^^ 
Oak, v^hich it assumes vfhexx growing in bottoms, can be studied here to advan- 
tage. — This soil, Mr. Davis informs me, is a fair specimen of the first bottom 
■oil of Uie Fascagoula generally ; it is very productive in fi&vorable seasons, but 
like all heavv soils, it is unsafe, and particularly so in consequence of being sub- 
ject to overflow The great difBculQr of working this soil in unfkvoraUe seasons, 
and the frequent drowning out of the crops by overflow, have induced most of 
the settlers of this neighborhood to abandon its cultivation, and restrict them- 
selves to the second bottom, which is not subject to overflow, and is also very 
Eoductive. This hommock is the very opposite of the first bottom soil — ^very 
ht, soil dark colored, about ten inches deep ; underlaid by a subsoil of pale 
yellow sand. It is elevated four to six feet above the first bottom, the soil of 
which it evidently overlies; its timber is the common White Oak, Bottom White 
Pine, Magnolia, Water Oak, Chinquapin, with some very large Black Sunuu^h 
{JShus tvphifia); also some Holly and Iron- wood. 

810. None of these soils has as yet been analyzed ; but there can be no 
4oubt that the first bottom soil is very rich, and well worthy of reclamation by 
levving ; especially as the bottom is neariy three miles in width. 

Mr. Davis speaks well of the effect of applying some of the heavy subsoil clay 
of the bottom to the sandy land which forms the transition from the second 
bottom soil to the poorer portion of the hommock These effects have been 
owing chiefly, no doubt, to the action of the clay as a mechanical manure, in 
improving the physical condition of the sandy soil ; but while it may be doubt- 
fbl whether the hauling of the bottom day for this purpose would pay the 
planter, there can be no doubt that wherever a heavy subsoil is near enough to 
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the suTfiuM, it ought to be mixed with the soil by deep plowing. The growth of 
the bottom as well as that of the hollows, proTes these clays to be rich in min- 
eral nutritiye ingredients ; and they will very essentially improve Uie physical 
condition of the soil 

The banks, and the portbn of the bottom immediately contiguous to them, 
are quite sandy ; it seems that all the deposits now formed by Uie Pascagoula 
river, are of this character. It might be practicable therefore, by judiciously 
reguUUng the overflows, to improve the heavy soil by allowing the sand to 
spread over it, which might then be mixed in by deep plowing. 

811. Grossing at Judge Fairley's Ferry, we find the hills on the right side 
coming close up to the bank, without, however, forming a washed bluff. Tet, 
on the ascent, we find about halfway up, an outcrop of heavy gray clay (1245), 
which might be suitable for pottery. It overlies, no doubt, the strata of the 
lignitic tertiary ; and is in its turn overlaid by yellow sands of the Orange Sand 
formation (116), to which these clays themselves seem to belong (at present), 
being as they are without any definite structure. The hills immediately 
bordering the river, on which Judge Fairley's plantation is situated, bear a stout 
growth of the Long-leaf Pine, mixed with a good deal of Spanish ( "Bed ") 
Oak and Scarlet C* Spanish") Oak. This land is moderately productive, and 
had a good looking com crop when seen by me. But the intermixture of the 
oaks with the pine lasts scarcely more than )^ of a mile inland ; and then, as 
we proceed on the Ocean Springs' road, dreary Pine Hills, with scarcely an 
occasional scrubby Black Jack or Post (^k, intermingling with the Pine, reign 
absolute. 

812. The road runs on the dividing ridge between Black Creek and the 
Pascagoula at the distance of several miles from the edge ot the bottom, in 
which the river meanders to and fro, most generally, however, keeping near the' 
W. side. Steep hollows, filled with a growth of Bay and not unfrequently, 
Magnolia also, fall off from the ridge towards the river bottom. These hollows 
firequently contain copious springs, which issue from the hillside, generally 20 
to SO feet below the top of the ridge ; they are evidently shed here, at a level 
nearly uniform, by the impermeable clays of the tertiary. 

8 Id. The pines on the ridge, ap to aboat 4 miles below Fairley's, 
are stout and vigorons, and would afford fine timbers. Bat as we 
pass on, approaching Black Greek, the road diverges further inland ; 
the ridge flattens, and ponds appear on its very summit. The 
quality of the pine timber rapidly deteriorates, the trees becoming 
dender and stunted in height, especially in the neighborhood of 
the ponds. The first of these are pretty deep, showing small but 
clear sheets of water, bordered by a poor growth of rushes. But 
further on, they become shallow, until at last they turn into mere 
wet flats or bogs, covered at times with a rank growth of grass, 
sparsely timbered with the poorest specimens imaginable of Long- 
leaf Pine — with trunks 15 to 25 feet high, and 2^ to 4 inches in 
diameter ; their leaves also sharing the general degradation, being 
in sparse tufts scarce 6 inches long. 

814. Others of these ponds, or bogs, whose soil is almost a pure, white, wet 
sand, bear no grass, but a scattered growth of peculiar herbaceous plants, among 
which sevenU beautiful red blossomed OrcMdeae^ the Side-saddle flower, 
{Sarracenia purpurea)^ Pitcher plant or Wild Poppy {Sarracenia variolaris) 
tiie curious long-leaved Sundew {Draaera filtformis) with its long, spirally 
coiled, wiry leaves, covered with glandular hairs, and two species of Goid-msn 
IJBHoeaulcn decangulare, and villosum)BS well as the common Sundew {Droaera 
hrep(folia), are the most prominent. &ut the most singular feature to a North 
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Mississippian, is the association, in these p<9nds, of the Cypress with the Lon^- 
leaf Pine. — ^The Cypres? trees are scarcely better looking, in oomparieon with 
their brethren of the river swamp, than the diminutive pines are when oompare<I 
with their giant brethren on the ridges and horn mocks of Perry, Marion and 
Oreene counties. Here, these seemingly incongruous trees are found side by 
side, both sadly worsted, it appears, by their mutual concessions. The shallow 
channels or depressions through which the surplus water of these bogs finds an 
outlet, are skirted, and sometimes entirely overgrown with thickets of the Bay, 
together with the Carolina Laurel or Bay Galis i^Laurua carolinensis) and two 
or three other species of small trees. The boggy Soil of these thickets is 
covered with ^eat-moBsiSphagnum^ several kinds of small rushes {Enocaylon^ 
Xt/risyvnd sedge piisses, and likewise produces some pretty flowers (Pfff^ttf6«/a 
pumila^ Utriculorin hiflora^ Drosera langifolia^ brew folia f etc.), but in an agricul- 
tural point of view, look most unpromising. 

815. An abrupt descent of 15 to 20 feet, brings ns down into 
Black Creek bottom. On tbe hillside, aboat 4 feet below the 
sarface of the upland, a deposit of yellow sandy loam crops out ; 
it is too deep, however, to be reached by the plow for the improve- 
ment of the uplands, which arc very sandy, and said to be extremely 
poor. The country, however, is so thinly settled, that even thi« ' 

cannot be positively asserted as a general rule. 

The bottom soil of Black Creek is extremely sandy, and on tbe N. side of the 
stream, at Mr. Bird's Ferry, is scarcely anything more than sterile white sanf, 
in which nothing but the dwarf palmetto (SabaT ffiinimus), and other plants of 
similar habits, can sustain themselves. The water of the creek, like that of 
most streams in this country, is of dark tint On the 8. side, the soil is some- ' 
what better, although still very sandy ; it bears a growth of sweet gum and' 
bottom oaks, which do not attain to any large size, lliis land* produces cont" 
pretty well for some years ; cotton has never been tried on it ; it is, howete^^ ' 
subject to overflow, and when this happens after tillage, a large portion of tlM' * 
soil is often carried off. 

816. The ridge dividing Black Creek from Bed Creek, is of a character simi- 
lar to that of the uplands N. of Black Creek, save that the pond or *' meadoW 
character is f>till more pronounced, and the soil still more sandy ; the Dwarf 
Palmetto and CMlberry form its chi#f undergrowth, mixed, in marBhy places 
with a singular dwarfish variety of the Bay, which forms low scrubby bushes, 
much attacked by rust ; in these we find some shoots, not more than a foot' 
high from the ground, bearing a single terminal flower, and bloom ingconsiden^' 
bly in advance of the larger trees of the same species. The dense thickefi'tr 
sombre foliage formed by the latter, skirting the bogs and their outlets ;'tbt^* 
stunted Pines and Cypress sparingly scattered over their surface with tbe rigid 
bushes of dwarf Palmetto on the higher ground, form a landscape as dreary as. 
it is singular. 

817. The bottom of Bed Creek resembles very much that of Black Creek; 
its growth being of middle-sized Sweet Gum, Magnolia, and Water Oaks. Ths 
soil is very sandy, and not of any considerable depth ; the subsoil is a pale 
yellow sand. This land is said to produce com well for ^ye or six years, alter 
which it gives out entirely. In fact, sand forms such a large portion of this soil, 
that lasting fertility is not to be expected. When once exhausted, it will prob- 
ably require nothing short of stable manure to make it produce again. Deep 
plowing ought to be avoided. 

I am not informed, as yet, how far inland the same diaracter of bottoms and 
uplands continues ; the country being so thinly settled, and in the interior almost- 
destitute of roads. 

818. Red Creek ferry is about 7 miles above the mouth of the creek, on Urn 
S. side ^ which, at tnis point, we find a wet glade about half a mile wide^ 
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wliich bears the Tegetatioa found on all the ** Pine Meadows " further sontb, 
differing from that heretofore seen on these lands, in the presence of the singu- 
lar Dichromena latifolia (which though a grass, seems to bear large white 
flowers, the petals of which are tipped with light green awns), and the *' Weed- 
grass'' {Conostylia Americana) with its panicles of golden yellow flowers 
enveloped in white woolly furze. For the rest, the Pitcher-plants, long- leaved 
Sundew, bright-colored Orchideae, and the Cord-rushes crowned with their 
white buttons, with the never failingCrallberry, form the bulk of the vegetation. 

819. In traveling from Red Creek ferry to Dwyer's ferry on the Pascagoul* 
River, by the " river road ", we pass almost entirely through Pine Hills of the 
same character as those seen near Fairley's ferry. A belt of this hilly pine 
land, about 3 miles wide, generally skirts the river bottom, thus intervening 
between the latter and the wet pine- meadow lands ; the latter, however, extend 
closer to the river along the creek bottoms. 

At Dwyer's ferry (IT 246), as at Faurley's, the hills on the right hand bank fill 
off steeply towards the river ; and the portion immediately contiguous to the 
bottom, sometimes as far as half a mile inland, is very fertile, but unfortunatelj 
very much broken. The soil is of a chocolate color, and very light ; resem^ 
ling closely that of the sea-ooast " hommocks *\ as dso does its growth ; at the 
depth of about 6 inches, it becomes of a paler tint and more sandy, so that sub- 
soiling would be unadvisable. It bears a vigorous growth of timber viz : Poel^ 
Spanish ^Bed"), White, Willow and Red i" Black") Oaks; Bottom White 
Pine, Cucumber-tree, Sorrel-tree, Dogwood, Hickory, Stag-bom Sumad^ 
Black Gum, also Grape-vines and Green-briers (Smilax) ; on the hillsides, the 
Magnolia is common. — This soil ia very productive, and lasts pretty well Ae 
we recede from the bottom, tho Long-leaf Pine gradually mingles with the other 
growth, uidby degrees tbo rich hommock soil passes into that of the Pine HiUe» 

But few of the settlers in this region raise com enough to supply their wanti^ 
and those who do so, generally cultivate the river bottom, on the opposite eidsw 
Mr. Bryan C. Rice, an intelligent planter of this neighborhood, informed me 
that the obaracter of the bottom here is very similar to what I found it at Fair* 
ley's, and of an eqaal width. He finds the soil productive, but it is to eoine 
extent subject to the inconveniences before mentioned (11809). 

820. The outcrop of the tertiary, gray, lignito-gypseous claTS, which fbrmi 
a high, abropt bluff, a few bundled yards below the ferry, has already beem 
described in the Gedogical Report (11246). It is probable that some portions ef 
tiie material forming this bluff might be profitably employed as marls for the 
sandy hommocka whieh they underlie ; a question whidi must be decided bj 
analysis. The locali^ is an interesting one, both as being, so far as known, the 
outcn^ furthest south of the tertiary strata of the Grand Gulf Age (T2dO) ; 
and still fiirther, as proving the cause of the stagnation of the water in the 
upland ** Pine Meadows". These lands, although extremely sandy in the»- 
selves, can drain off the rain water bat very slowly, because the impenrioot 
clays of the Tertuuy, which underlie at no great depth, prevent the peroolatioa 
of the water in a vertical directbn ; and the &il being very slight, it takes a 
great while to drain sideways. 

821. Passing on from Dwyer's ferry towards Pascagoula, we recede from 
the river and soon strike the " meadow lands " (irB18), again. These are here 
somewhat undulating, and distinctly divided into upland and lowland, the latter 
being the sandy bogs with a growth of lank, dwarfish pine, some cypress, and 
Pitcher-plant (fiarractfm'a), the long-leaved Sundew, the laiger species of Cord- 
rush (EriocatUcn decanffiUare) the Dichromena, the yellow Star-grass (Aletris ati- 
rea), etc. ; while the uplands bear a growth of sturdier pine, and the ground is 
covered with a grassy sward, formed chiefly by the smaller species of Cord-rush 
{Eriocaulon villosum), Xyria, and the white Star-grass {Aletrie farinoaa) ; the 
Gallberry, and stunted bushes of the Carolina Wax-myrtle {Myrica caroUnMis) 
form the undergrowth. The soil of these lowlands is scarcely anything more 
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Hum white aand, made to cohere by the roots of the plants ; that of the uplands,. 
fo about 5 inches from the surface, is very sandy, but still a soil ; lower down, 
lioweyer, there ib ft pale yellow sand, which, like that of the lowlands, is drenched 
with water ; at least at the season at which I saw them (May). 

822. Such, with but little change, is the character of the land 

up to Big Bluff Greek. Occasionally, there is a tract of Piije Hills 

oi the usual character, and then we sometimes find, on the hillsides^ 

a stratum of yellow sandy loam, similar to that seen at the descent 

to Black Creek ferry (1F815). Whenever this occurs, there is a 

visible improvement in the hillside growth ; the Long-leaf Pine is 

tall and vigorous, and a small fruited variety ? oi the Pawpaw, 

together with Dogwood {Comus florida) forms the undergrowth. 
This loam stratum is mostly, however, from 5 to 8 feet below the level of the 
uplands, which have the poor sandy soil of the pine hills ; it is, therefore, chiefly 
the hillsides which might be susceptible of profitable culture. Very few settle- 
ments have been made in this region, and the diminutive patches of inclosed 
land which we see near the settler's cabins, prove that they do not rely on agri- 
culture for their supply of provisions. 

823. Big Bluff Creek has scarcely any bottom ; its coffee colored waters flow 
in a sandy bed, which is immediately bordered by the hills, which come down 
to it by a gradual slant on the N. side,' while on the S. it is bordered by a range 
of rather abrupt hills, the foot of which has been so washed by the creek (which 
makes a sudden bend here) as to exhibit the geological strata. The lowest, 4 to 
5 feet, consists of a stiff, gray potter's clay, quite impervious to water ; it is 
overlaid, to the top of the hill, (about 30 feet above the creek) by sands of a 
light orange tint, of the Orange Sand character. There can be little doubt that 
the same clay underlies all the wet meadow-land seen further N. as well as that 
which intervenes between Bluff Creek and the Sea-Coast (1[820). 

824. Fine Meadows. — After ascending the bluff, we strike a level meadow- 
land, in which there is scarcely any distinction into upland and lowland. The 
ground is densely covered with a growth of sedge-grasses ( Cyperaceae) Cord- 
rushes {Eriocaulon villosum) and a small species of Xyris ; in the fallow 
depressions, both species of Sarracenta (Side-saddle flower and Pitcher-plant), 
the larger EnocaiUon {R decangulare), the Dichromena, the long-leaved and the 
short-leaved Sundew, several species of bright- tinted Or«At(f«a«, and some larger 
species of sedge-grasses and Pond- rushes {Juncus) are seen ; and with these, 
occsionally, the Milkweed of the sea- coast marshes {Asdepiaspaupereula) with 
its bright orange flowers. The undeigrowth is formed exclusively by the 
Gallberry, which does not grow to the same height that we And it in Wayne and 
Greene counties, but is on the other hand, so overcrowded with Uossoms at the 
proper season, that the leaves entirely disappear beneath them. The timber is 
formed altogether by diminutive Long Leaif Pines, avenging about 25 feet in 
height by 2>^ to 4 inches in thickness, which stand at considerable distances (40 or 
60 feet) apart, so that their sparse tops scarcely interfere, with the view of the 
observer. 

825. The first appearance of these glades, when seen in a bright spring sun- 
shine, with their green carpet variegated by bright colored flowers, is decidedly 
pleasing to the eye ; and it is diflScult at times to dispel the illusion that it is a 
park laid off by human hands that we are traversing. Almost the only living 
being, however, which inhabits this region at present, is the prairie-lark ; 
settlements are few and far between, and no attempt is made to cultivate the 
soil, the raising of stock being the only occupation of the inhabitants. — As far as 
the eye can reach, the level plain extends with dead uniformity, and we search 
in vain for a landmark whereby to distinguish the spot in which we may filnd 
ourselves from any other seen for miles around. This sameness very soon 
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becomes tiresome, and in the spring season, the team goes splashing along, with 
the wheels deep in mud, which fortunately is not very tough. One is much 
tempted at times to leave the miry road and travel on what seems to be a solid 
greensward ; but the experiment is often dearly paid for, the false soil giving 
way under the feet of the stock, bogging them up to their bellies where the 
ground seemed most secure. 

826. At long intervals, the uniformity of the landscape is broken by small 
thickets of the Bay, skirting shallow depressions, through which the coffee- 
colored waters of the region slowly make their way into larger channels, like 
that of Little Bluff Creek. Here, where two very gradual slopes f^pm the 
surrounding plain meet, the waters have excavated deep,' narrow channels, 
which are, however, continually shifting in consequence of the accumulation of 
sand in them. Fording these creeks during a wet season, is therefore often 
dangerous, the more so as even an attentive observer is liable to be grossly 
deceived as to the depth of the brown, but perfectly clear water. Where he 
expects to find it ankle-deep, he will suddenly find himself immersed up to the 
hips, and perhaps sinking in quicksands besides. The splendid trout which 
inhabit these waters, will often seem to be within easy 'grasp, when the full 
length of the arm falls short by several feet of reaching them. — Like the waters 
of the fiat woods of N. £. Mississippi, these streams rise and fall very slowly, 
and the traveler, when once water-bound, is likely to have his patience put to 
the test. 

Lower down, the water-courses are bordered by low hills, on which the Pine 
grows larger than on the plain above, and the same improvement gradually 
becomes sensible as we approach the Pascagoula River. The timber, however,, 
is very poor at best, and fit for little else than coal-burning ; which is, I believe, 
the chief use thus far made of it, especially nearer the coast, where tracts of 
several sections are frequently found stripped of all their timber, for the sake of 
coaL 

827. So far as I have learned, the description just given of the 
lands on Bluff Creek, applies with more or less accuracy to most . 
of the lands lying south of Red Greek and east of Biloxi River, 
always excepting those lying within about ^ to one mile of the 
coast. The lands bordering on the water-courses (or BayouSj a& 
they are generally termed in the coast region), are usually of a 
better quality and are cultivated profitably ; their timber also, ha& 
been of considerable value, but greatly reduced already by cutting, 
80 that it is rather the refuse, lank and thin which now occupies 
these tracts. But so soon as we recede from the main stream, the 
meadow lands set in, partly of the character of those south of 
Big Bluff Creek, partly such as have been described as lying 
between Big Bluff and Red Creek (1817 to 823). 

828. But one specimen of the soils of this region has an yet been analyzed. 
It was taken in T. 6, R. 7 W., a few miles south of Little Bluff Creek, in 
*' meadow " lands now used as pastures and timbered with the stunted pine 
growth before described ; the ground being covered with a dense turf of small 
sedge- grasses, the smaller GoiS-rush (Eriocaulon viUosum)^ small Xyris, and 
short-leaved Sundew {Drosera hrevifolia). For about 12 inches, the soil is 
uniform, of a gray color, very sandy ; lower down, pale yellow sand, drenched 
with water. 

Depth : Twelve inches. 

The soil, saturated with moisture at 71.2 deg. Fahr., lost 1.870 per cent, of 
water at 400 deg. ; dried at which temperature it consisted of : 
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Insoluble Matter (fine sand) 95.502 

Potash 0.061 

Soda 0.050 

Lime 0.023 

Magnesia ^"9^^ 

Brown Oxide of Manganese 0.0^5 

Peroxide of Iron 0.459 

Alumina ;. . . 0.848 

Phosphoric Acid 0.021 

Sulphuric Acid trace. 

Organic Matter and Water 2.277 

99.443 

829. The soil, as might be expected, is very poor ; no grain crop could be 
grown on land like this, without stable-manure or its equivalent. But the 
greater portion of any such manure would be thrown away on a soil so extremely 
sandy, and having a subsoil of floating sands. 

At least, this land can be of use only as pasture ; and the question arises, 
whether its present growth of sour grasses might not, with little expense, be 
changed into one of sweet grass. 

The brown colors of the waters draining from these lands, proves that the 
soil is in an acid condition (1F40C); the remedy for this property, as has been 
stated (Agricultural Report, General Part 11539, ff.) is lime or ashes. The former 
substance would probably be most available, and in the present instance, it 
would be best to use it in the freshly burnt state, and to sow it broadcast on 
the surface, during a moderately wet season. 

Ashes have been mentioned as an alternative, for the same purpose. The 
e£fect of their application in the present instance, is well illustrated by the faoi» 
which is very apparent even to a superficial observer, tliat wherever the dead 
grass has been burnt off (and consequently its aahes given to the soil), the Cord- 
rush and Xyris have almost disappeared, while a soft, appetizing growth of good 
grass now covers the ground. The effect of lime would probably be simihuv 
and more lastine. 

830. Along the water courses, where the soil is heavier (sometimear 
probably, derived immediately from the potter's clays which underlie these 
glades), and more productive, the application of lime as a corrective for the 
sources of the soil, might enable the settler to raise a part at least of the vegeta- 
ble necessaries of life. In dry seasons, the last mentioned soils crack opes 
and become very hard, not so much from any clay they may contain, as oa 
account of the sour, gelatinous condition of their vegetable matter. This also, 
would, to a great extent, be corrected by the application of lime. It is said thai 
the raising of stock by pasturing in these regions, is a business somewhat 
uncertain, on account of the variability of the winters ; which sometimes, when 
mild, allow the cattle plenty of pasturage through the year, but when severe, 
by killing the grass, will starve out the stock, which cannot, of course, be profit- 
ably supported on bought com or hay. — At present, the making of hay on these 
meadows would scarcely be practicable ; but it could undoubtedly be done in 
many of the burnt spots which I have seen ; and thus the application of lime 
might enable the stock raiser to make hay enough for the support of his cattle 
during winter, in cafe of need. 

881. As we approach within about a mile of the beach, the 

Pine timber rapidly improves in quality ; the same is the case 

within about half a mile of Pascagouia river. The trees are 

stouter, but not very tall ; and mixed with the Long-leaf pine 

there appears another species of pine, common all along the coast, 

and forming almost exclusively the larger timber of the Islands of 
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the Mississippi Sound. It is generally distinguished from the 
Long-leaf pine, in being called "Pitch Pine" -on account of the 
extreme "fatness " of its wood. It is probably identical in species 
with the common "Bottom Pine" (P. taeda)y of South Mississippi. 
Within a quarter to half mile from the beach we find other 
timber mingling with the Pine, to-wit : Live Oak, and Spanish 
(** Red ") Oak. A part of the land thus timbered, which extends 
inland from the beach in strips and bands, has for its undergrowth 
the Gallberry (" Prinos glaber); such constitute the " Gallberry 
flats " of the coast, which are said to be very poor, and not to 
produce without manure* 

832. Nearer to the beach, we find the "sand hommocks" char- 
acterized by a growth of the " Pitch Pino " {P. taeda?) together 
with Live Oak (Qaercus virens)j Barrens Scrub Oak (Q. Catesbaei; 
generally called " Black Jack " in Mississippi, as well as the Q. ferru- 

S'nedjf and the narrow-leaved Black Jack (Q. cinerea — " Upland 
illow Oak") and oftentimes some Magnolia. The soil of these 
" sand hommocks " is generally very sandy, and will produce, but 
for a few years, without manure ; but in most cases the subsoil is 
sufficiently compact to allow of permanent improvement. 

833. Shell Honmocka. — The soil most esteemed all along the coast of Misfiaik 
iippi, is that of the " Shell hommock/' lying, in most cases, immediately oontig^ 
moufl to the beach, or at least, in such localities on the inlets and bayous as are 
easily aecessible by water. In these we find irregular heaps and sometimes 
]«rge masses of s^i-shells — ''shell banks"— often extending like ramparts, four 
to seven feet high, along the shore. The shells are only of two species, vis : 
the edible oyster now common on the coasts and the Gnathodon, popularly 
known as the "clam-shell". The only other species oocasioDally, but rarely, 
found accompanying the two above named, are the Batanue (Barnacle), and the 
Mytiltu Jiamattts, a small shell now usually found adhering to the shell of the 
living oyster, like the barnacle. In clearing away these shell banks for the 
purpose of burning lime, bits of potterv, Indian arrow-heads, and charcoal, are 
nequently foand among the shells ; and the surface of thd ground, when cleared 
of the shells, is found to be on a level with thatof the "sand-hommocks." 
There can be no doubt, therefore, that these shell banks are the incidental 
work of human hands, and have been formed in consequence of the con- 
sumption of the edible shells by the Indians. In &ct, the only difference 
between the soil of the sand hommock, and that of the "shell hommock", 
is such as would be expected in consequence of the pressure, and decay of 
ealcareous shells (ir851, ff.). The soil is of a dark tint, to the depth of six to 
ten inches, but not, as a general thing, less sandy than that of the "sand hom- 
mocks"; its subsoil also is apparently the same; and it bears the same growth 
as the latter, with the addition of a number of lime-loving trees and shrubs. 
The following plants are found on a spot from which a specimen of soil was 
taken, on Mrs. McHae's land, at West Pascagoula : Live Oak, very prevalent ; 
Bed Cedar, Bay Galls {Laurus caroUnensia, in trees of unusual size); Magnolia; 
Spanish (" Bed ") Oak ( Q. falcata); Water Oak ; Holly ; some Dogwood; Sweet 
Gum; "Pitch Pine"; Wild Plum; Iron- wood; French Mulberry; Prickly 
Ash {Xanthoxylon CaroUnianum); Hercules' Club (^ArcUia spinosa, commonly 
termed " Prickly Ash" in the interior of Mississippi); a great many vines of the 
Muscadine {Vitis rotundtjblia and cordifolia). Among the herbaceous plants 
common on these " shell hommocks", one of the Sunflower tribe, with opposite 
leaves (Actinomerisf — not seen in bloom), deserves attention ; it is called by 
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the French Creoles, " Vherbe a trots quarts ", and is considered as an indication 
of an excellent soil 

The area occupied by the "shell hommocks" oa the coast of 

Mississippi, is on the whole qaite limited. Usually, the " sand 

hommocks" come up to the beach, forming a sandy bank from ten 

to twenty feet high, which falls off rather abrubtly towards the 

water's edge. It is only in a few places (as for instance, at the 

Ocean Springs, and about six miles west of Shieldsboro wharf, 

near Col. Claiborne's residence), that yellow brick clay or loam 

forms the bank ; generally, it is composed of gray sands of various 

degrees of purity, down to low tide-water. 

834. The Marshes. — It has been mentioned, that the '^ hom- 
mocks" extend inland in narrow strips or bands. These are 
usually from I to ^ mile in width, and are separated from one 
another by small marshes formed by short water-courses which 
empty immediately into the sea. There are, in fact, few water- 
courses, large or small, which do not form a marsh at their mouth, 
on the shore of Mississippi Sound. The Pascagoula, Tshula, 
Cahawfa, Biloxi, Wolf, Jourdan and Pearl, form very extensive 
marshes, the reclamation of which, for agricultural purposes, would 
add considerably to the sum total of arable lands along the waste. 
The small marshes just referred to, (which form the natural boun- 
daries, as it were, between adjoiniu^ lots, usually occupied, each 
one, by a residence) afford a good opportunity of studying the 
several kinds of marsh soil. They differ, however, from the 
marshes of the larger streams, in that their soil, of whatever kind, 
is always very sandy ; while in the larger marshes, such as those 
of Wolf and Pearl rivers, we generally find near to the main 
stream, quite a heavy soil. The cause of this difference is easily 
explained. The short streamlets have their origin in the Sand 
hommocks and Gallberry Flats, a short distance inland, and in the 
whole of their course, find nothing but sand to carry with them; 
while the larger streams, as we shall see hereafter, have to a great 
extent cut their channels in strata of stiff gray clays, which under- 
lie the superficial sands ; and as a natural consequence, their delta- 
deposits must be of a heavier nature. 

835. Two kinds of marshes are most generally distinguished on the conMi, 
viz: 1. Those occupied chiefly by the "Cutting rush" (Jonc ooupant of the 
Creoles), a sedge-grass with a triangular stem, with formidably sharp, saw- 
toothed leaves, which the visitor soon learns to hold in awe. 2. The Bound 
rush marsh, occupied mainly by a leafless, soil, pithy rush, with a round 
("terete") stem {Scirpus sp.), and with it, we usually find the Marsh Milkweed 

(Asdepias paypercida\ and a large species of Arrowhood ( Sagittaria lanctfo- 
lid). In both kinds of marsh, we frequently see stunted bushes of the Bay 
Galls {Laurus carolinensis); and the Candleberry {Myrica carolinensis), is quite 
at home in them. Stunted Pino, Cypress, Maple, Black Gum, etc., are some- 
times scattered over the smaller marshes, especially those of the " Cutting Rush." 
In the marshes of the latter character, it is oftentimes easy to push down a 
pole to the distance of eight to ten feet below the sur&ce. The soil is, in &ct, 
a semifluid, sometimes almost gelatinous, mass of black, fetid muck, which 
acquires a certain degree of firmness through the maase of thickly matted rooti^ 
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whch cover its sur&ce to the depth of twelve to eighteen inches so that m 
taking a specimen at that depth, we obtain little else than the " grass roots'^ 
with a little muck adhering to them. 

836. The Round- rush Marsh seems to differ from the other mainly in con- 
taining a large amount of sand, which renders the soil quite firm and safe 
to walk on. Whenever any considerable amount of sand is introduced into the 
Cutting-rush Marsh, the sedge-grass disappears, and the Round-rush takes 
possession of the ground. Of this I have seen numerous examples, but perhaps 
the most striking in the case of a small marsh at Mr. Alfred Liewis' residence^ 
West Pascagoula. In order to test the agricultural value of the marsh soil, Mr. 
Lewis had a portion of a " Jonc coupant "-marsh thrown up, so as to mingle the 
muck with the underlying sandy soil. The experiment, as will be seen here- 
after, was unsuccessful for the time being ; but althou^ the soil was left free 
to itself, no more of the Cutting- rush has since made its appearance ; while the 
Round-rush is now rapidly taking possession of the spot. It appears, therefore, 
that by the intermixture of sand or sandy soil with the fluid muck, we can 
•convert one kind of marsh into the other. 

In the large River marshes, the two kinds of soil alternate in patches ; and 
there occurs, besides, a third kind, for the reclamation of which there can be 
little hope. It consists of sand, nearly white, impregnated with sea-salt, and 
bears a growth of Samphire {Salicorma) and similar plants. Such soils are 
notoriously hopeless, in an agricultural point of view. 

837. Both kinds of soil, when freshly stirred up with the spade» 

emit a powerful and very ofTensive odor ; chiefly of sulphuret of 

ammonium, with an admixture of other odors resulting from the 

decay of vegetable matter, which nowise improve the quality of the 

scent. A silver coin, immersed in the marsh, is blackened by the 

sulphur in the course of a few minutes. 

The great prevalence of these marshes, and the profusion in which this noxions 
mixture is evolved wherever the soil is stirred, render it a matter of suprise to 
the visitor, that the health of the coast region is generally excellent. We caa 
scarcely believe, that residences situated in the very edge of the great Pearl 
River Marsh, surrounded by it on three sides, and overrun, at the proper season^ 
with legions of mosquitoes of all colors and sizes, should, nevertheless, be ae 
healthy, or even healthier, than the much praised " Piny hills '' of upper Mis-- 
sissippi ; yet such is indisputably the case. It has been suggested that the daily 
flow of salt water over these marshy plains is the cause of the phenomenoa 
Just referred to ; and this explanation will suit well enough in the portions 
contiguous to the shore. But at the mouths of rivers, the tidewater which 
overflows the marsh, during a large part of the year, is scarcely brackish, and 
the upper portions, which are equally healthy, receive only the back water of 
the river itself. While, therefore, it is quite likely that the rise and fall of the 
tides is in causal connection with the healthiness of the marshes, the effect can 
hardly be ascribed to the antiseptic properties of the salt water ; rather, perhaps^ 
to the daily ablutions of the surface which are performed by the ebb and flow 
of the water. 

838. Composition, and Reclamation of Marsh SoUs. — But two 
analyses of Marsh Soils have as yet been completed ; besides which| 
a partial analysis of Marsh Muck has been made. The specimens 
analyzed were selected with reference to obtaining fair samples of 
the two extremes of soil occurring in the marshes, vit : Ist. The 
sandy soil of the smaller marshes, and of those portion^ of the large 
river marshes which lie at a distance from the main channel ; aod 
2d. the heavier soil which is generally found near to the msSat 

•channel of the larger water courses. 
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839. No. 215. Soil thrown up about 3 feet deep, in a small " Cutting-rush '' 
oiarBh, adjoining the premises of Alfred Lewis, Esq., West Pascagoula. 

This is one of the small marshes formed by branchlets heading in the 
''meadows'' or the " Chillberry flats'' and "sand hommocks." 

Vegetatioti consists of the '' Jonc coupant ", with scattered bushes of the 
trees mentioned on p. 374. 

Where the marsh is in its natural condition, a pole may be pushed down to* 
the distance of 8 to 10 feet. The portion in which the soil w^as thrown up adjoins 
flie beach, is of a dark gray tint when dry, almost black when wet, and to the 
•je appears to be little else than a mixture of marsh muck with sand. 

In attempting to cultivate this soil, Mr. Lewis found that both com and rice 
IliriTe finely up to a certain age, producing a large crop of leaves. When both 
were about 15 inches high, the tops of the leaves began to turn yellow, and the 
•om soon died out altogether ; the rice " spindled up " into a weakly stem, some 
•f which even bloomed, but did not fructify. 

Mr. Lewis further states, that the application of shell quicklime produced na 
ansiUe difference in the result, during the season following its application. 

The soil, after saturation with moisture at 71.6 deg. F^., lost 15.437 per 
mot of moisture, at 400 deg. The water obtained was somewhat acid, and 
sd a pungent, empyrenmatic odor ; but contained only traces of ammonia, 
soil, dried at the above temperature, consisted of: 

Insoluble Sand and Silica 70.183 

Potash 0.659 

Soda 0.957 

Lime 0.109 

Magnesia 0.743 

Brown Oxide of Manganese 0.067 

Peroxide of Iron. . • • v 1.171 

Alumina ...•• 6.894 

Phosphoric Acid 0.111 

Sulphuric Acid 0.176 

Organic Matter and Water 19.826 

99.796 

•40. Ko. 220. Mabsh Muck. — A partial analysis of the muck of the saae 
~ , taken a short distance flirther inland, gave the following result : 

Insoluble Matter (feathery silica) 25.225 

Soluble Bases, Chlorine, etc 8.421 

Sulphuric Acid 0.347 

Organic Matter and Water 66.070 

100.000 

The solution of the fixed ingredients of this material showed but a very 
y%fat reaction of chlorine ; proving that Uie sea-salt does not reach &r inluid, 
and cannot, therefore, influence injuriously the growth of crops. 

841. No. 241. Soil firom the marsh of Pearl Kiver, taken about 30 yards from 
the river bank, near Mr. Brown's mill, 2 miles below Pearlington. Thrown up* 
from a ditch 3 feet deep. 

This soil is very different in character from the other (ir839). Near the bank 
of the river, it is simply a bluish-gray, stiff clay, apparently with but little 
Tegetable matter ; but further inland it becomes darker, and where the sample 
was taken is black when moist, and becomes of a slate color when dry. It 
contains very little sand, cuts with a shining surface, and is variegated with 
irregular, dark-colored veins and specks, which on exposure to the air, become 
yellow. 

According to Mr. Brown's statement, this soil, when laid dry, (which is very 
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easy, as the firm clay soil forms staunch levees) is easily worked, and producer 
fine yegetables, such as peas, beans, cabbage, etc., but is peculiarly adapted to 
Wftter-and musk-melons ; none of these plants show any disposition to wither,, 
like those planted on Mr. Lewis' soil. — The soil of the small marsh at Pearling- 
ton is similar to this. I was informed that immediately opposite the latter 
place, an attempt was made, on a small scale, to grow rice. The crop was rery 
abundant, and of fine quality. The firm soil is reached about 12 inches below 
the surfiu;e ; down to that depth, there is nothing but a tangled maze of grass 
roots. The marsh grasses, however, die very soon after the soil is drained, and 
their roots decay rapidly. — The chief growth of this marsh along the banks of 
the river and its bayous, is a tall rush with a round stem (Scirpus — differing in 
species, apparently, from the " Jonc rond *' of the smaller marshes), 6 to 10 feet 
high ; with an undergrowth of Arrowhead, Pickerel Weed iPontederia)^ and 
Liseard's Tail (^Saururus), The *' Cutting-rush " also occurs, but apparently in 
the more elevated spots ; and with it the Marsh Milk- weed {Asdtjnas paupe- 
rcuia). The only ^rub to be seen on the green plain — (extending westward 
in a dead level, as iar as the eye can reach) — ^is the Myrtle (Myrica OaroiinenM) 
which grows to a hight of 8 to 14 feet ; at intervals^ a solitary bush of the Bay 
{Magnolia glauca) is seen. 

The soil, when left to dry slowly, in a lump, becomes of t stony hardness. 
Being air-dried, it lost 7.94^ per cent of water at 400 deg. dried at whicb 
temperature it consisted of : 

Insoluble Matter 74.150 

Potash 1 .003 

Soda 0.379 

Lime 0.182 

Magnesia 1.004 

Brown Oxide of Manganese 0.065 

Peroxide of lion 3.350 

Alumina 10.643 

Sulphuric Acid 0.868 

Phosphoric Acid 0.188 

Oiganic Matter and Water 8.390 

100.212 

S42. There is not much, in the composition of the last soil, to distinguish it 
firom other heavy, fertile bottom soils. The large amount of Sulphuric Acid^ 
and the rather small amount of Lime for a soil of such resources, constitute 
the main differences. Potash is present in about the same proportion as is 
prairie soils; there is no unusual proportion of either Soda or Magnesia^ 
■bowing that the salt water exerts litUe infiuence over this soiL The supply of 
Phosphoric Acid is not large, but it is adequate. The supply of vegetable matter 
is not excessive, as is the case in the Pascagoula soiL 

There are some essential anomalies, however, as to the manner in which some- 
of these ingredients are contained. A qualitative test shows the Sulphuric 
Acid and Magnesia to be present in the state of Epsom Salt ; the fresh solution 
also contains some iron ; and the vegetable matter (as usual in soils in whicb 
vegetable matter decays in continual contact with water) is in an acid condition 
(ir406). 

843. It is attributable, no doubt, to the large amount of clay contained in this 
soil, that these circumstances do not act as injuriously on the growth of crops, 
as might be apprehended. Still, in taking this soil into cultivatioi; it will be 
advisable to remedy these defects by the application of lime, either bjlmt or in the 
form of calcareous marl. This will correct the acidity of the soil ; it will 
decompose the noxious Epsom salt, forming gypsum and common magnesia r 
and it will supply the deficiency of the soil, in that important igrcdicnt — ^lime — 
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itselt But above all, the soil must be thoroughly drained (an operation which 
at Mr. Brown's mill offered no difficulty, by the aid of a levee) and protected 
from overflow, and then fallowed for a season, at least, after thorough tillage. 

Soils very similar to this, occur in the marsh of the Bayou Delisle, and Wolf 
River ; also, probably, on the Bayou Bernard, and on Jourdan's River, both of 
which traverse the same strata of heavy gray days from which, no doubt, these 
heavy marsh soils are derived. 

I have not as yet ascertained, how &r from the main stream this kind of soil 
extends. On the Mulatto Bayou, near Ck>l. Claiborne's and Maj. A. Jackson's 
Sea Island Cotton plantations (i[861), the soil of the marsh, in which the 
" cutting *' 4ind the " round-rush '' alternate, the soil is extremely sandy, so as 
to resemble, in specimens taken near the landing, the soil of the " pine meadows". 
There, also, salty spots, overgrown with samphire, are common. Situated as 
this marsh is, on the verge of a very sandy hommock, this circumstance cannot 
be surprising ; it resembles, in fact, the Pascagoula marsh. 

844. As for the latter, the analysis shows it to contain average amouhts of 
most of the ingredients of a good soil, but rather an excess of soda, and of 
vegetable matter, in an acid condition, and likewise, quite a small amount of 
lime. Here too, therefore, the application of lime is indicated. It is true that 
in Mr. Lewis' experiment, the shell lime appeared to have no obvious effect ; 
but this is probably attributable to the lack of proper drainage, inasmuch as the 
little island of thrown-up soil was surrounded by the undrained marsh, the 
waters of which, percolating through the loose soil, would be likely to render 
the lime ineffectual in a short time ; and the want of proper aeration of the 
soil and roots at the depth of a few inches, consequent upon imperfect drainage 
would be likely to produce the effects noted. In all cases, drainage and fallow- 
ing are the first conditions of the reclamation of a marsh soil and where drainage 
is impracticable, in consequence of the low position, or too great permeability of 
the soil, it is doubtful whether it can be applied to any better use, than the 
improvement of the higher lands. — After ihephysical &ults have been remedied, 
the chemical defects are easily righted. 

845. There can be do doubt, that the additiou of clay to tliese 
sandy marsh soils would be a great improTement, and ought to be 
effected whenever practicable — as for instance, in the marsh near 
the new residence of Maj. Jackson, where clay crops out on the 
beach. Hauling of clay as an improvement to land, is in general 
too expensive lobe resorted to, but on the sea-coast land is so valna- 
ble, that raaay modes of improvement can be made to" pay ", which 
would be impracticable elsewhere. There is not in the marsh 
soils analyzed, any large amount of phosphoric acid ; so that the 
application of super-phosphate of lime, ground bones, or Columbian 
guano, would probably prove beneficial. 

846. As to the best source from which to obtain the lime 
necessary in the reclamation of the marshes, it may be observed, 
that the shell banks of the coast may supply the demand for some- 
time to come. But when these are exhausted, it is to be hoped 
that the rich marl beds of Pearl and Pascagoula Rivers, and not 
the liiestope quarries of Maine, will be resorted to. It were 
strange ijideed, if a tract of country situated at the mouth of two 
rivers nayigable during a large part of the year, and traversing 
the richest marl beds of the State, should fail to avail itself of 
these natural advantages. 

Calcareous marls, as has been stated in the Geological Report, are found as 
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low down as N. Marion, on Pearl River. These, however, might not bear 
transportation to any great distance, being rather poor in lime as compared with 
the marls cropping out on Pearl River below Jackson ; e. g.^ at Byram Station, 
or Cook's ferry. These marls, when burnt, would be far preferable to Northern 
lime, for the improvement of lands ; for the analyses show that besides the lime, 
they contain notable amounts of other useful ingredients. The same is true of 
the marls of the Ghickasawhay River, in K. Wayne county ; and I have little 
doubt, that whenever these marls shall become properly known and appreciated, 
they will call into life a regular system of shipment during the proper season. 
What would be too expensive for any one to undertake, single-handed, at the 
present time, will assume a very different aspect when once the channel has 
been opened and the path marked out. We may then hope that the lands of 
the Pascagoula and lower Pearl will no longer be neglected ; and that the ex- 
tensive plains now covered with marsh rushes, will be made to bear lucrative 
crops of Sea Island Cotton, or at least, Rice. 

847. It has already been stated (in the Geological Report, (IF ), that deposits 
of fossil shells have been found to exist on the Bayou Bernard, and on Wolf 
River ; and have been struck in wells at West Pascagoula and on the Habolo- 
chitto, in Hancock county. — There can be little doubt therefore, that such 
deposits underlie a notable portion of the sea-coast counties ; and if a more 
Special Survey should show them to exist within convenient reach, they may 
prove highly valuable to the agriculturist of the coast. The calcareous clay in 
which these shells are found imbedded, would of itself be a great improvement 
to the sandy marsh soils and hom mocks ; and in places where, as at Pass 
Christian, the gray clays are found at a moderate depth (8 to 10 feet) they might 
be made to serve for the improvement of the gardens, which at the present 
time will not produce a number of vegetables, for which there would be an 
excellent market on the spot It is always advisable, however, before applying 
these clays to the soils, to alloyr them to " cure *' or disintegrate in the air for 
sometime. They sometimes contain iron pyrites, copperas, etc., which are 
noxious to plants, but are destroyed by exposure to the atmosphere, especially 
if some burnt lime be added to the pile. In composting manure, they might be 
made very serviceable, inasmuch as the manure does not require transportation 
to any great distance. 

848. In traveling from West Pascagoula to Ocean Springs, we 
pass almost entirely through wet Pino Meadows of the character 
heretofore described. Occasionally, where a stouter growth of 
pine occurs, coal-burning is carried on, on a considerable scale. 
Approaching Ocean Springs, the soil changes ; instead of the 
usual yellow sand, the subsoil consists of a pale yellow loam which 
also forms the bank at the beach. The growth likewise, diflfers 
from that of the " sand hommocks " ; oaks are very scarce, and the 
** pitch pine" prevails almost exclusively, near to the beach. 

Bellefontaine Island, which forms the promontory between Biloxi and Pasca- 
goula Bays, possesses considerable tracts of very fertile hommocks, add several 
plantations are situated on it. I have not, however, visited the region as yet. 
Fine *' shell hommocks" are also found at the upper portion (" Back Bay'O of 
Biloxi Bay ; with these, also, I am not as yet personally acquainted^ having 
passed from Ocean Springs to MississippiCity (Tegarden's) by water. ' 

849. Between Biloxi Bay and Bay St. Louis, the pine meadow Idids do not, 
as a genend thing, approach so closely to the beach as is the caa^ further E. 
Between the two, there intervenes a tract of level pine woods, thysoil of which 
is very sandy, and the undergrowth intermediate in character fpetween that of 
the *' Meadow" and the "Pine Hills". The soil of the searsbore hommocks 
also is extremely sandy ; close to the beach, the " pitch pine " invariably prevails, 

r 



I 



380 AGRICULTURAL REPORT. [If 850, 851, 852 

together with the Live Oak, while a little further inland, on the elevations, we 
find the Long-leaf Pine, and in the wet, fiat depressions or " hollows inter- 
vening between them, there is a growth of Bay, Black Gum, Water, Willow, and 
Live Oaks, some Hickory and Magnolia. In these depressions, the soil, and 
especially the subsoil, is somewhat heavier than on the ridges, and the land, 
when drained, does very well for 5 to 6 years, but then becomes exhausted. 

850. Improvement of the Sand Hommocks, — Lands as sandy as 
these cannot under any circumstances be expected to be productive 
for any considerable length of time, without manure of the most 
comprehensive kind ; for the soil is naturally poor in everything 
but sand, though what there is in them of nutritive ingredients 
appears to bo in a very available condition. Hence such manures 
as guano or ammoniated guano are thrown away on them ; they 
do not require stimulants, but nutritive matters ; and what is very 
important, they require to be corrected, first of all, with reference 
to their relations to moisture. Thorough draining of the level 
lands is the first necessity ; after this is done, it would be best to 
allow them a season's fallowing, after thorough tillage, inasmuch 
as they are usually bluish at first (from the presence of protoxide 
of iron — T383*). Wherever there is a clayey subsoil of some 
thickness, the tillage *ought to be as deep as practicable ; but care 
most be taken in this case, that there be some clay subsoil Ufl 
between the tilled layer and the yellow sands which generauy 
vnderlie ; for if the plow were to penetrate to these, the land 
would be rendered incapable of improvement, as all the manure 
which could be applied would sink beyond the reach of plants in 
a short time (ITSIO). 

The hiffh market value of the sea-shore lands might render it 
practicable in not a few cases, to improve the soil by hauling on it 
clays occurring in the neighborhood. Each one must, however, 
judge for himself as to the practicability, in his own particular 
case, of this mode of improvement, which is generally too expensive 
to be practiced on the large scale. 

851. Origin of the Shell Hommock Soil. — ^The mode of improve- 
ment most practicable at the present time is probably that of the 
joint application of lime and vegetable matter to the soil. This 
is precisely what has been done by nature, assisted by the Indians, 
in the case of the " hommocks". 

All of these were at one time, undoubtedly, " sand hommocks ''. The action 
of the lime of the shells at first induced a more vigorous vegetation ; the latter, 
when dead, vnis rapidly decomposed by the action of the lime, and the healthj 
humus thus formed, prevented the return of the nutritive matters of the plants 
to dapths beyond the reach of the roots. Every year's growth thus deposited 
on the Surface an additional Supply of nutritive ingredients, which the roots, 
penetratikg to great depths in the loose soil, had brought up from below ; and 
thus final^ we have had a soil formed, which is essentially a mixture of sand 
and humu3,'^.with but very little clay. It contains the accumulated wealth of 
many years ^getation, to which is added the lime, phosphoric acid, and animal 
matter of the shells. 

832. If, therefore, we would effect a similar transition of the present " sand 
hommocks", we must imitate what nature has done, as nearly as we can. 
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Shell lime alone, applied to the sandy soil, might increase its productiveness for 
a short time, but would kill it very soon (as guano is known to do), if the crops 
were removel from die soil. — We muse add vegetable matter at the same time 
with lime ; and that vegetable matter ought to be in a considerably advanced 
state of decay. 

In clay soils, which are very retentive of moisture (If 3 78), un decayed vege- 
table matter, when brought into the soil in company with lima, will very soon 
decompose. But in sandy soils, which are subject to continual, abrupt changes 
from wet to dry and vice versa^ the decay is exceedingly slow ; and besides, the 
presence of much undecayed straw, leaves, etc., is liable to increase the *' open- 
ness " of the light soil to an injurious extent Vegetable matter ought always, 
therefore, to be well *' rotted" in the compost or manure pile, before being applied 
to soils of this kind. (In reference to this subject, see If 790, fif.). 

853. Marsh Much as a Fertil izer. ^-There is a source of vegetable matter 
already decayed, very generally available on the Coast — viz : the Muck of the 
marshes, especially those occupied by the " Jonc coupant " (T835, 840). It is 
doubtful whether this muck, if applied to the hom mocks by itself in its naturally 
acid condition, would be much of an improvement, although (as the analysis of 
Mr. Lewis' Marsh .soil shows) it is rich in the nutritive ingredients of plants. 
But when applied conjointly with a due proportion of lime (shell lime or any 
other), it would undoubtedly form a highly valuable addition to the soil (^442), 
and improve it permanently by (X)rrecting its defects in relation to the retention 
of moisture and manure. 

It would probably be found most convenient in practice to mix the muck with 
a certain (not excessive) proportion of lime when freshly thrown out ; leaving ii 
afterwards to lose the greater part of its water, to diminish the cost of hauling, 
before applying it to the land. More lime may then be added by sowing it 
broad-cast, after the muck is turned under. If too much lime were added while 
the muck is in a moist condition, by itself, a portion of the valuable ammonia it 
contains might be driven off and lost 

854. Plasty (ir436), would not probaUy answer very well in the place of 
lime ; but in most cases, an admixture of this substance, when lime is chi^p 
used, would be highly advantageous. Ground bones, super-phosphate of lime, 
and *' Columbian Guano" (7^32), would be very useful in ooi\j unction with the 
muck ; and in most cases, by themselves alone also, though not to the same 
extent — All kinds of ashes will be especially benefldal when mixed with the 
Muck. 

Pine straw is oftentimes a valuable fertilizer, where muck is not It ought 
to be well rotted before application. (In regard to its use, composition, etc., see 
T790, ff). 

855. In the sandy soils of the "hommocks'', as well as in those of the inland 
Meadows (ir821, 824), there are sometimes ''clay ridges''. Athough termed 
ridgeSf they are not necessarily elevated above the general level of the sandy huids ; 
perhaps in the majority of instances, this is, however, the case ; so much so that 
any unusual elevation of the ground, away from the shore, is rather indicative of 
a day subsoil. These " ridges " do not seem to conform very sensibly to the 
direction of the present drainage of the country. Thus, at Haodsboro*, we 
find a heavy, orange-yellow clay forming the subsoil on a part of Mr. T» ^ ' 
Humphries' land, at an average depth of 12 inches ; the surface soil be^ quite 
light and sandy, so as to idlow of an undergrowth of gallberry and dwarf 
palmetto, while the timber is formed by Long-leaf Pine, Sweet Gunyand Black 
Jack — the last two, as a general thing, denizens of a heavy soil.* y 

We have, in this instance, a striking example of the differenire which may 

*At least — so fares the Black Jack is concerned — when its trunk is high and 
its branches spreading ; while a short trunk and small, bushy tops are character- 
istic of a sandy soil. 
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occur in the indications of the timber as compared with the undergn>?rth ; the 
timber being indicative of clay soil, whereas the arable surface soil is mlly sand j. 
The claj stratum is some 20 feet in thickness ; as we go down, it gradually 
becomes paler and mingled with bluish and white specks ; it is underlaid by 
white or blue sand. 

856. This clay is found on both sides of the Bayou Bernard, for a short 
distance, and its limits are pretty sharply defined. On an elevation 30 yards 
from Mr. Humphries' house (where there is a well dug entirely in this clay, of 
the depth above named, and without curbing) no clay is struck at 20 feet — all 
sand. — The soil is said not to produce well without manure ; but it seems that 
subsoiling has never yet been tried. At all events, such land is capable of fine 
improvement. 

Another example of a clay ridge approaching the coast, has already been 
mentioned as existing at Ocean Springs (^848). Others occur on or near the 
'* Back Bay '', according to Dr. Tegarden. As a general thing, the clay ridges 
become more frequent as we advance westward ; and at the head of the inner 
Bay "St. Louis, a few miles inland, we strike a Pine Hill region, where the 
greater portion of the lands have a good loam subsoil. Here the pines attain to 
a good size, and a great deal of charcoal is made. Fine lumber is railed down 
Wolf River and Bayou Delisle, to Mr. Huddleston's mill, and others ; and I 
understand that the country between Wolf and Jourdan Rivers is generally of 
the hilly character just mentioned, with but few meadow spots of considerable 
extent — At Mr. Huddleston's mill, too, we find a heavy clay subfioil, similar to 
that at Humphries', above mentioned ; here also, the surface soil, to the depth 
of 8 to 10 inches, is quite light and sandy. These clay lands extend about a 
mile up the Bayou Delisle, from its mouth — into the Marsh of Wolf River. This 
underclay makes fine brick^-quite a desideratum in the coast region. 

857. The singular outcrop on Wolf River, at Mr. I. Saucier's, S. 20, T. 7, R. 
12 W., has been described in the Geological Report (1[249). It is effectually, as 
there stated, an ancient, now subterranean, Cypress swamp. As such its muck 
or mud might be supposed to possess considerable fertility ; it is, however, a 
pretty stiff gray clay, which, from its aspect would not seem to be worth trans- 
portation. Analysis, however, will decide this point. 

Mr. H. Taylor, at Pass Christian, informed me that about twenty-two miles, 
by water, above the mouth of Wolf, there is an outcrop of shells on the banks, 
on both sides, I regret very much my inability to visit the locality at the time, 
both on account of the geological interest attaching to such a deposit, and its 
probable value for agricultural purposes. The deposit is probably of a character 
similar co the small outcrop at Mr. Bell's, S. 16, T. 7, R. 11 W.. on the Bayou 
Bernard, which has also been described (IT 248); and shells have also been found 
in a well at Habolochitto Bridge, by CoL KimbalL Altogether, it is highly prob- 
able that clayey shell deposits of considerable extent exist in the middle portion 
of Harrison and Hancock counties, which may prove of great value to the agri- 
culturists of the coast — The special survey of these counties will have to deode 
the point 

858. On the Bayou Bernard (at Bell's), and in many other localities in the 
hilly country, there are outcrops of white pipeclay and hardpan, belonging to 
4h6 Orange Sand formation (IT 70). They are here, as everywhere, almost abso- 
lutely^'^vvjd of nutritive ingredients, and unfit for the improvement of soils — 
except perhaps in a few cases, as purely mechanical manures. These clays are 
readily distbguishable by their chalky touch ; they are frequently (as at Bell's), 
accompanie<^by variously colored sands, and red and yellow ochre. These, 
with the Selebiie or gypsum found at Dwyer's ferry (IT 246), and the iron pyrites 
in some of the )|p^y clays, are the only minerals found, or likely to be found, 
in the seacoast cooiities. 

859. Pass Christian and Shieldsboro' (Bay St. Louis), are both situated on 
Sand Honmiocks, ^evated from five to twelve feet above tide-water. In boUi, 
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the beach is occupied bj the " Fitch Fine " and Lire Oak ; and level pine wooda 
(of Long-leaf Pine), with wet spots characterized by the Pitcher-pluit (Sarra- 
cenia variolaris\ and yellow star-grass {Aletria aurea) form the back ground 
at no great distance. Such, also, is the aspect of the country passed over in 
traveling from Shieldsboro' to the mouth of Pearl River, and to Pearlington. 

Shell banks and hommocks (ir83d ; 851), occur, to a|large extent, on the 
western shore of the inner Bay St Louis, inland from Shieldsboro^ The shells 
(chiefly the ''clam", or Qnathodan) have been used in the improvement of the 
(extremely sandy) streets at Pass Christian ; and the " dhell roads " thus made 
are exceedingly pleasant to the traveler who has been obliged thus far, to jog 
along at the rate of a mile and a half an hour, in the deep sand of the " hom- 
mocks." I have not as yet personally visited these shell deposits. 

Thereader, we meet with no more shell banks or hommocks, up to the mouth 
of Pearl River ; there, on the Sea Island Gcftton plantations of Col. Claiborne 
and Maj. A. Jackson, we find several extensive deposits — the last, in this 
direction, in the State of Mississippi. 

860. An exception to the general character of the sand "hommocks " of this 
region,*occurs at Col. J. F. H. Claiborne's residence, at the extreme west end of 
Shieldsboro', five miles from the Point. The hommock land on which Col. 
Claiborne's residence is situated, resembles a good deal that of the Pascagoula 
shell hommocks, although no shells are found there. The light, ''mulatto" 
colored soil scarcely changes for about ten inches from the surface ; then its 
color gradually becomes paler ; the subsoil is very sandy, so that it is advisable 
not to plow too deep (1510). At two and a half to three feet, there underlies 
a yellow hardpan, which at times passes into a pretty heavy clay, which has 
been used to advantage in making brick. It lies too deep to be reached by the 
plow. The same material crops out on the beach, forming a steep bank some 
five feet high. This is another of the " clay ridges " reaching down to the shore. 

This hommock land produces corn finely-;— forty bushels to the acre — and is a 
warm, generous soil, easily tilled. Its growth is mainly Sweet Gum and Mag- 
nolia, with Oaks, viz : the Live Oak, Spanish (" Bed *'), Water and Laurel-leaved 
Oak ; Pitch Pine, Hickory, " Cassina ", Stag -horn Sumach, Persimmon, Spanish 
Mulberry, Wild Plum, and Grape vines. This growth, it will be observed, is 
almost identical with that of the Pascagoula "Shell hommocks" (^[833), as 
well as the river hommock at Dwyer's ferry (11819). Patches of hommock land 
aomewhat similar occur near the heads of Mulatto Bayou, e. g., at Maj. White's 
plantation ; it is, however, underlaid by stiff gray clay at about three feet. 

Between Shieldsboro' and the mouth of Pearl River, the coast is mostly low, 
and a great deal of it taken up with marshes, usually of the " Round Rush " 
character. 

b()l. The Sea Island Cotton Plantations. — The rich ** hom- 
mocks '' which form the soil of these plantations, are situated at 
the soath-eastern border of the great Pearl River marsh on Mulatto 

Bayou. They comprise, on the whole, an area of about acres, 

and are bounded by the level pine woods on one side, and by the 
mariih or the Bayou on the other, forming a belt one-third of a 
mile on an average, and elevated six to ten feet above the mai 
The soil is very light and easily worked, of a dark '' mulmto '^ 
color ; its aspect does not vary sensibly for eighteen to Jwenty 
inches, at which depth there underlies a pale yellow sand. It 
bears a magnificent growth of Magnolia, the latter bcjvg almost 
the predominant tree ; next to it Sweet Gam, Buf^Live Oak, 
Spanish (''ilai*') White and Lanrel-leaved Oaks; tfonwood, Sas- 
safras, Hickory, and the Pitch or Bottom Pine, spaMngly ; French 
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Mulberry {Callicarpaamericann), Hercules' Club (" Prickly Ash"— 
Aralia spivosa), Aluscadine and Summer-Grape. The Magnolias, 
Oaks, Hickories, Gums, and especially the Pines, are very large 
trees and thickly hun^ with long Moss. 

Tbe character of the soil, as well as that of the TCgetation, is very similar to 
that of the shell hoin mocks seen at West Pascagoula, but as a general thing, no 
shells are found on their surface at present, save in two localities, viz : one about 
three hundred yards longby ten wide, on the very banks of the Mulatto Bayou, 
■at the south end of tbe tract (on Maj. Andrew Jackson's plantation); and another 
rather smaller one, further north, on Col. Claiborne's land. 

862. Shell Deposits. — The former, which is about 10 feet high where it ad- 
Joins the Bi^you, consists altogether of the *' clam " shell or Gnathodon, and has 
been largely drawn upon for the purpose of improving roads and streets at 
INew Orleans ; and although there is but very little earthy matter mixed with 
the shells, the cotton thrives finely on its very summit The other shell bank, 
on Col. Claiborne's plantation consists almost exclusively of oysters ; it has been 
greatly spread and leveled by cultivation, and much soil is mingled with the 
shells. This shell deposit is at some distance from the present channel of 
Mulatto Bayou, but it is on the verge of a broad, deep ravine, in which there is 
but little water at present ; but as it connects with the present bayou, there 
4SMk be little doubt that it was once a navigable channel. The position of this 
shell-bank at a distance from the present channel does not therefore form a real 
exception to the rule, that these banks are found in spots accessible by water. 

853. Several branches in deep ravines flow through thishommock ; 
they are fed by springs yielding abundance of good drinkable 
water throughout the year. Their temperature is not very low, 
'but they are not in the least brackish. The growth on their banks 
differs very little from that of the *' hommock ". 

Most of the '* hommock " land is now in cultivation, and when iVesh, it yieldi 
«bout— of Sea Island Cotton per acre. The mode of culture does not differ 
materially from that usual with the common cotton ; the chief difference is in 
the preparation for market as the Sea Island staple requires to be ginned bj 
means of the roller gin — a much more troublesome process than that with the 
saw gin. Moreover, it is not pressed into bales, but put up in long round bags^ 
by tnmping with the feet. These bags are made to weigh from 250 to 360 Ibi. 

864. In passing from the Sea Island Cotton plantations towards PearliDgton, 
around the head of Mulatto Bayou, we find at first a countiy very muck 
resembling that between Shieldsboro' and the Plantations (ir859) ; after cross- 
ing the Bayou, the soil becomes more clayey, hut no better for all that ; count- 
less crawfish chimneys in all low regions, show the existence of an imperri- 
•ous clay stratum at no great depth — as in fact, proves to be the case at Maj. 
White's ; and at Pearlington (11251), where the soil is moderately clayey and 
productive, and bears a young growth of Oaks, which here spring up wherever 
the Pine is cut down. 

In traveling the " River road " from Pearlington northwards, we see, for the 
^st 3 or 4 miles, a level country timbered witih tall, somewhat lank, Long-leaf 
iT^ith only here and there a Post or Water Oak, and full of crawfish holes. 
As wekdvance northward, however, and the country ascends, the soil improves, 
especialnr near the river, where we find, near Napoleon or Pearltown, a hom- 
mock elwated 15 to 20 feet above the river level, possessing a yellow loam 
subsoil — 9^od brick-clay — 2 to 3 feet thick, and a growth of stout Bottom 
(Pitch) Pine/'fiDst, Water, and White Oak, and of Willow Oak of tell, graceful 
growth. ' Thishommock, however, is only from 300 yards to % ™il« wide, 
gradually increawig in width as we advance northwiund ; and further inland 
we find the level '\Pine Woods ^*, — At Cfainesville, the same condition of things 
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obtains ; the bluff is higher ; wells obtain freestone water at 20 to 25 feet, in 
Band. -^'"- \i:ZZ 

865. Northward of Gtdnesville, the level Pine Woods are sometimes inter- 
spersed with tracts of undulating land possessing quite a heavy clay soil, on 
which the Oaks sometimes preponderate over the Long-leaf Pine ; it is said, 
nevertheless, that the soil of the level Pine Woods is preferable to the former 
on account of the great heaviness of the Oak soil, which is underlaid at about 
three feet, by heavy gray potter's clay. In native fertility the Oak soil is doubt- 
less superior, and judicious cultivation would, doubtless, render it the most 
profitable (1[808, ff.). But in all this region, cattle-raising, rafting timber, and 
tar-bunung, arc the prevalent occupation of the inhabitants, and the soils have 
scarcely been fairly tested. Col. Kimball, of Habolochitto, informs me, however, 
that in both soils, the muck of the hollows and bottoms exercises a fine effect, 
as also does pine straw — all of which, in the north-eastern portion of the 
county, have been used on a large scale by some planters. The bottom of Pearl 
Biver, in the whole of Hancock county, is almost entirely on the Louisiana 
side (ir703). 

866. The heads of Jourdan's and Wolf River are in a level Pine country, 
like that just described ; but on the east fork of the Habolochitto, there are 
some higher ridges. 

The bottom of the Habolochitto is quite extensive, and, judging by its 
growth, possesses a fertile soil ; but is too often overflowed. 

Northward of Habolochitto Bridge, we travel for about four miles in a level 
Pine country, void of springs, which divides the waters of Peail from those of 
Habolochitto. Occasionally we still see, in this tract, wet spots with the pecu- 
liar flora of the Wet Meadows of the Coast (1821, 824, flf.). But beyond we 
ascend into the Orange Sand ridges which here skirt Pearl River (^780), and 
take a final farewell of the flora and soils of the Seaooast 

867. Waters of the Coast — The geological phenomena of the Coast, as 
ikr as observed, have been described in the Geological Report (ir24:7 to 251). 
It has there been stated, that strata of compost blue or gray clay imderlie, at no 
great depth, all the Coast region ; and it is well known that clays of a similar 
character form the bottom of the sea at no groat distance from the land, where 
the beach sands cease. Wells dug in the sand hommocks of the coast, strike 
these -clays at a depth from ten to twenty -five feet ; but the water obtained i?i 
them, is almost always mineral, and unfit for daily use. Doubtless the mineral 
iqprings of Lynchburg or Ocean Springs, have tiieir origin in the same strata. 
Sometimes logs or stumps of Cypress or Pine are struck in these wells,- buried 
in the " black mud", which is frequently very fetid. In digging wells near the 
coast, it would be well always to ascertain, by a preliminary bore, at what depth 
tJtie "black mud" underlies. A moderate supply of good drinkable water is 
frequently obtained a few feet above the clay stratum ; at Pass Christian, for 
instance, at a depth of from eight to ten feet ; but every attempt to deepen 
tbese wells, so as to increase ihe volume of water, is liable to result in th^ 
entire loss of the well, so soon as the " black mud " is reached. 

868. It appears, from observations made both on the Coast and on the islands 
of the Sound, that the water of the latter is rendered almost fresh by filtration 
tliroagh the beach sands, which contain more clayey and vegetable mattes 4M( 
one would give them credit for. It is therefore better, in general (if ci»rns be 
xiot used), to rest satisfied with shallow wells, and have several of ttinn, than 
to risk spoiling the water by undue deepening. 

869. In the few deep wells which have been dng alonsi^e Coasts 
not an inconsiderable rise has been observed in l£e w^ler obtained 
At greater depths, beneath the uppermost clay strgBm« Thns, in 
A well forfy feet deep, at the residence of Mrs. Mptae, West Pas- 

tgoula (T250), the stream of water last stmck (rose fifteen feet 
R— 25 \ 
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So near the beach, one might suppose that the sea-water had some 
part in eflFecting this rise ; but the Coast-Survey soundings show 
the existence of the impervious clay stratam at the sea-bottom, all 
along this coast ; besides, the mineral water of Mrs. McRae's well 
is very diflferent in composition from sea-water. It is not impossi- 
ble, therefore, that artesian wells, most likely yielding mineral 
water, might be obtained on the sea-coast at the proper (not very 
great) depth. 

The character of the strata renders boring easy, and it might be well worth 
the while of some of our enterprising dispensers of sea-shore air to refugees 
fix)m the cities, to try the experiment. Artesian fountains would certainly be 
a great addition to the beauty and attractions of the rural palaces of Pascagoula, 
Mississippi City, Pass Christian, and Bay St. Louis. 

870. The character of the mineral waters of the Coast is generally that of 
saline chalybeaks^ with more or less sulphuretted hydrogen, and some carbonic 
acid. The iron exists in them, partly in the state of sulphate (copperas), partly 
as the carbonate. Chloride of Sodium (common salt). Chloride of Magnesium, 
and Chloride of Calcium, are present in all that I have examined ; to these is 
sometimes added (e. </., in Mrs. McRae's well-water, and that of a mineral spring 
on the land of Mr. Alfred Lewis, West Pascagoula), Sulphate of Soda, or Glau- 
berls salt. Few are entirely free from sulphuretted hydrogen ; some (e. ^., one 
of the Ocean Springs waters), are strong sulphur waters. In many cases, 
bowever, the taste of decaying vegetable matter (the smell of the '* black mud"), 
predominates over all the rest Such is the case with the waters dripping from 
the gray and black clay bluffs containg cypress trunks, on Wolf Riyer (f 249), 
and, according to report from others, in the wells dug near the Bayou Bernard, 
in Mr. Bell's neighborhood, six to ten miles above Handsboro' (^248.) 

871. The Islands. — Ship Island is the only one of the islands 
of Mississippi Sound, which I have personally visited ; it is said, 
however, to be a pretty fair specimen of all the rest, with the 
exception of the Chandeleur Group, which are said to be different 
in character, and quite productive. 

At the East End of Ship Island, we find a bar of white sand, about a mile 
and a half long by }4. wide, little elevated above tide- water ; storm tides always 
sweep oyer it, and hence it is strewn with sea-shells. It bears no vegetation 
save a few tufts of grass, and small patches of a species of Stone-crop. 
Further west, the ground becomes more elevated, and the ''Pitch pine" 
appears, with an undergrowth of Dwarf Palmetto {Sabal minimus), stunted 
Live Oak, and three or four kinds of undershrubs, not found in bloom. Ilie 
Prickly Pear, also, is occasionally seen. Such is the growth on the ridges, which 
Tise 10 to 26 feet above tide level ; between these extend small marshes, mostly 
covered with the Round-rush ; their water is very brackish. The soil is scarcely 
anything but a white sand, without any coherence, save where it is matted 
with roots. 

^^At the West End, near the fort and light-house, vegetation ia somewhat 
*' dBUm-; jthe gnu9s (chiefly Fanicum and Paspalum) sufficient to sustain a number 
of cows, tihe milk of which is of excellent quality. With the aid of manure, the 
light-house* keeper has raised good vegetables in bis guxlen ; which is a great 
deal more tian these white sand ridges promise at first sight Water is readily 
obtained in fcglevel spots by digging a few feet, or sinkmg a barrel ; it is so 
nearly firesh, er^^ within 30 yards of the beach, that those accustomed to its 
use, do not seem mt^otice the slight brackishness which is apparent to the 
Tisitor. — The pines fterage 35 to m feet in height, and are about 6 inches in 
thickness. \ 

872. Such appears to be, with little variation, the character of 
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all the islands of this group. Cat Island is probably the best ia 
point of fertility, as there is a plantation on it — respecting which 

I could not, however, learn any particulars. The " Spit ", a 

white sand-hill on Cat Island, sixty feet in hight, is a land mark, 
and the only one, on this coast. 

The shape and extent of the sandbars connected with these 
islands, is, of course, somewhat variable, since storm-tides will 
sometimes sweep away some and enlarge others ; yet the channels 
for navigation are on the whole subject to but little change. 

It is asserted by pilots that the narrow neck of land which connects the East 
End of Ship Island with the West End, lias within their recollection been 
broken through by the sea, so as to allow small craft to pass through the break ; 
but has subsequently been closed up again. 

873. In consequence of the irregular configuration of the sea- 
bottom (as exhibited in the soundings of the Coast Survey charts) 
and the diversions caused by the islands, the tides of Mississippi 
Sound are very perplexing to tlie novice. The increase of depth 
from the shore seaward, is so gradual, that wharves of great 
length are necessary to accomodate the shipping. 

Thus the wharf at Dr. Tegarden's Hotel, Mississippi City, is about two-thirda 
of a mile in length, and that of Karnes' Hotel nearly three-quarters ; which 
allows of sufiBcient depth of water for the New Orleans Steamers, even at low 
tide. Ilundreos of smaller wharves have been built, all along the ^ coast, in 
front of private residences. 

The extensive oyster banks of Mississippi Sound are well and 
"widely known and appreciated ; the bivalve is of superior quality. 
The great number and variety of excellent fish found in the same 
waters, will scarcely fail to satisfy the most fastidious taste. 



874. 1 liave been somewhat minute in the description of the 
general character of the Coast region, because it is less known to 
the majority of the people of Mississippi, tlum any other portion 
of the State ; in consequence, no doubt, of the difficulty of inter- 
communication at present existing. Although abstractly aware of 
the fact that Mississippi possesses a share in the shores and waters 
of the Gulf, it has not, until recently, entered to any great extent 
into the calculations of the people at large. Yet the most casual 
observer, so soon as personal inspection shall have made him 
conscious of the reality, cannot fail to be impressed wi 
immense importance of opening a highway through whuJn Missis- 
sippi may communicate, over her own soil, with a porifion of her 
territory which possesses both a harbor commensurate with the 
magnitude of her commercial interests, and a clpifue not only 
healthful and pleasant, but capable, moreover, (^q)roducing many 
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of the choicest fruits, of the tropics as well as of the temperate 
zone."^ 

Along with the cotton bales of North and Central Mississippi, 
the lumber and turpentine of the vast Pine forests of the South 
would find their way through this channel, to the great highway 
of nations. Nor would the ample grazing grounds which separate 
these forests from the Coast long remain without a landmark to 
guide the traveller. May the day not be far distant, when one 
uninterrupted band of iron shall link together the wheat and 
cotton fields of Tennessee, and the Live Oak and Orange groves of 
the Coast of Mib'si^sippi. 

♦Through the courtesy of Mr. B. H. Green, the Chief EDgineer, I have been 
placed in possession, both of the new location of the Gulf and Ship Island R. 
E., which will be found on the map, and of the results of the levelingB on the 
route, which for lack of space arc reserved for a subsequent Eeport. 
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^ AFPENDIX B. 
CATALOGUE OP TOMBIGBEE GREEN SAND FOSSILS, BY DR. Wli. 

SPILLMAN, OF COLUMBUS, MISSISSIPPI. 
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Anomia tellinoides. 

" argentaria. 
Ammonites cdrinatus. n. s. 

** hbatv^. 

" nodosus, 

" angukttus. 
BacuUtes asper. 

conipressus, 
arcidiLS. 

" labyrinthicus, 
^Buccinum,-^^-2 sp. 

Cardita . 

Coprolites. 

DerUalium rugosum, 
*JExogyra costatcu 
*Fusu3, 3 sp. 

* Gryphea incurva. 
^Samites torquatus, 

* " circulus. 
Inoceramus alveatus, n. s. 

inflatiLS, 

triangidaris. 

proximtis, 

Mformis, 

scalaria* 

harahei. 
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Ludna.'-^^S sp. 

Nucula. ? 

*NudeoUies. 

Nautilus orbiculaius. n. s. Tuo. 
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Saurocephahis Imiciformis, 
Oxyrhina MantellL 
Otodus appendiculatus. 
JEnchodus cretaceous. 



angulatus, 

BpillmanL 
^Natica petrosa. 
Ostrea amhigua, 

* " plumosa. 

* " cretacea. 

* " falcafa. 
Fyrula trochceformis. 

^* 2 undetermined species. 

Pinna Yery large. 

Pecten quinque costatus, 

* " memhranosus. 

Placuna. unknown. 

Pholadomya occidentalis. 

*Serptda. 2 sp. 

*IHgonia Hwradca. 
Tarritdla vertebroides. 
Terebratula Harlani. 
Teredo Uhialis. n. S. 

" calamus. " 

Voluta Spillmani, " 

" 2 undetermined species. 

FOSSIL TEETH. 

Coraz appendkiilatus, 

Bphyruria. 

Lamna, 

PtyclLodus Mortem, 



Tuo. 

it 

it 



♦Those so marked are common to the Tombigljee Green Sand and the Rotten 
Limestone. 



390 APPENDIX. 

APPENDIX a 4 
EXPLORATION OF THE HYDRAULIC LIMESTONE DISTRICT OF 
TISHOMINGO COUNTY, BY PROF. W. D. MOORE. 

University of Mississippi, July 20, 1860. 

Dr. E. W. IIilgard — My Dear Sir : — According to promise, I lefl Oxford on 
the 11th inst., for Tishomingo County, in order to verify or disprove your conjec- 
ture, "that the Hydraulic Limestone would be found between Eastport and the 
Tennessee line ", in other localities than those recorded in your field notes. I 
reached Red Sulphur Springs — the " point d'appui " on the 12th, and though 
very much wearied, spent the remainder of the day, in making myself familiar 
with the aspect of the Limestone as it appears there, the form of the hills made 
by it, its characteristic vegetation, and its relations to the Orange Sand. I found 
the rock, on the road between " Red Sulphur " and the " Big Chalybeate " abont 
a mile from the former, and at the latter in a solid ledge twenty or thirty feet 
thick, which runs along the little branch formed by the spring, for nearly half 
a mile. About three hundred yards from the Red Sulphur, due east, a little 
stream is crossed by the road ; along this stream, to the Tennessee river (nearly 
two miles), the rock appears in a continuous ledge, till at Winn's Ferry, it rises 
in a cliff to the height of seventy feet ] at this point, not more than a quarter 
of a mile from the Tennessee River, specimens were taken from the base, 
middle and top of the cliff. This examination settled in my mind the general 
structure of the hills, along the course to be examined, and as all subsequent 
investigations only served to confirm this conclusion I may as well state it at 
once, viz : the road from Red Sulphur to Eastport runs along a ridge, the has« 
of which is the Hydraulic Limestone, overlying which is the angular chert, 
itself covered by the ferruginous conglomerate ; on this ridge so constructed 
tlie loose sand and pebbles of the Orange Sand have been piled, borne against it 
at some points with such violence as to have denuded the ridge of everything 
except the Hydraulic Limestone, leaving your "bald hills" covered with their 
peculiar vegetation, and at others with such velocity and force as to have passed 
over the face of the cliff, formifig immense deposits which hide the limestone 
entirely ; the streams, great or small, cutting through this ridge — as Yellow 
Creek, Indian Creek, the little branch running down to Winn's landing, the one 
flowing through Mrs. Brigg's place, and that through Mr. Moore's — emptying 
into the Tennessee — all expose in their beds and banks the Hydraulic Lime- 
stone. There is no exception to this. 

On Friday morning, in company with Mr. Skipwith of N. Orleans, who has 
a summer residence near '* Red Sulphur," and to whose intelligent kindness I 
am gi-eatly indebted, I started to Eastport, his object being, to point out to me a 
fine example of a " Uild hill" about two miles south-east of the Red Sulphur 
Springs, with the characteristic Red Haw, Stonewert and Prickly Pear ; it is 
simply the bluff of Yellow Creek, and on both sides of the stream, to its mouth, 
there is a continued ledge of the rock as already observed by you. Crossing 
Yellow Creek and passing Billing's Mill about two miles, I found a road run- 
' |wn to the river (Tennessee) and followed it, descending and passing over 
thoDr™;o Sand and loose pebbks — the ferruginous conglomerate — ^the shat- 
tered anllar chert — to Billing's Hollow, in which I found a pretty httle stream, 
running o^r the limestone for nearly two miles, to the river. I traveled along 
the river bAlM^ clambering over the debris of the chff and through all sorts of 
obstruction^nh|iearly two miles further and found the limestone again, ia 
great force, in theibd of a little stream, flowing through Mrs. Briggs' plantation. 
At this point, furthv progress along the river seeming impossible, I ascended 
the ridge once more Ind "went on to Eastport, finding the limestone only once ia 
a " bald hill," on Mr. Woore's place. 

Somewhat discounftd, I deUfD^ii^6<l to go up the river, if compelled to walk, 
beUeving that I had^jj^^^jl^y iS^ out the structure of the ridge, and that I 
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should certainly find limestone all along the rirer from Eastport to "Red Sul- 
phur"; fortunately^ in Eastport I found a guide and a very intelligent and 
obliging one, in the person of Mr. Vance, who undertook to show me a path 
along the face of the cliff and who fulfilled his engagement Without weari- 
some details I give you the result of subsequent explorations, in the following 
fpecifications of localities, on a line along the Tennessee Biyer from Eastport to 
Winn's Landing. The limestone forms a continuous cliff firom Eastport to the 
limit of Mr. R. W. Brice's land 

%, mile through Mr. J. Hill's land ; 

Ji " " Mr. J. Welsh's " 

J^ " " Mr. Dan. Dexter's " 

^^ " " Mr. Wm. Clement's land; 
1 " " Dr. Cochrane's land ; 
1 " " Mrs. Brigg's land ; 

y^ ** *' Mr. Moore's land ; 

% " " Mr. Busby's land ; 

J^ « " Mr. J. Mar's land ; 
fisr the next three miles the limestone is coyered by fidlen chert, conglomerate 
and pebbles of the Orange Sand, but can no doubt be easily reached and worked 
— Ibr the succeeding two miles, to Winn's Landing it appears repeatedly.' 

You haye, therefore, a complete yerification of your conjecture that the 
limestone would- be found between Eastport and " Bed Sulphur." I need not 
enlarge upon the importance to the immediate district^ and to the whole State 
of such an immense deposit of Hydraulic Limestone, sufficient to supply the 
whole yalley of the Mississippi with cement, for generations to come, which can 
be easily worked, and from its yicinity to the Tennessee Biyer, easily transported 
to eyery part of the South and South-west. 

Truly yours, 

W. D. MOOBE. 



ERRATA. 

The reader is requested to correct the fhllowing additional errata. 

Page 76, middie of page, hetween ''northeastward" and "further" insert a comnuL 

" 188, beginning of f 316, place the semicolon after Sodium, the comma after 

Qlauber^a Salt 

" 227, end of ir432, after Ouano insert a parenthesis. 

** 245, end of 1501, for anghow read anyhow, 

" 265, second reference in l556 should be to if 629. 

'* 277, end of ir573, reference should be to f 619 instead of t96. 

" 283, tenth line from above, for leveling read leveeing. 

** 287, twelfth line from below, for dust read crust, 

" 289, second line from below, for length read higJU, 

** 204, second line of ir627, for yellow lands read yellow ham lands, 

" 294, third line from below, for muck read much. 

" 295, middle of page, for subsoil fields read suhsoiled fields, 

" 312, middle of page, for Dr. Stalehan^s read Dr. Stateham*s. 

" 313, tenth line of ir675, for bluff read buff. 

« 317, first line of 1687, for "Upland Soil" read "Upland Subsoil." 

** 324, fourth line from aboye, for specimens read species. 

" 328, second line of 1716, for unfrequently read frequently, 

" 332, middle of page, a new paragraph begins at No. 298. 

" 333, eleventh line of ^727, for this read these, 

" 334, eighteenth line from below, for effervescing read efflorescing, 

" 335, seventh line from below, for visible read variable. 

" 340, ff., for Hatehushe read Edtckushe, 

" 341, sixteenth line from below, for occupying read accompanying, 

'' 343, middle of page, for Jrehusa read Archusa, 

" 348, 356, for P. rigida read P. mitis. 

*' 349, first line of last paragraph, for Brown Ledge read Broom Sedge, 

" 351, first line of analysis, for "889" read "8»." 

" 353, thirteenth line from below, for Fig Woods read Finy Woods. 

" 353, 1775, for Bowie read Bouie, 

•' 353, 1776, for Bowie White Sand read Bouie and White Sand. 

** 356, ninth line from above, for Ibllahala read Ibllahoma, 

" 364, fourth line from above, for S W. Goto read S. W. of Oaie. 

** 364, seventh line from end of 1802, for Neglan's read Neylan^s. 

*^ 366, fourth line from above, for McOaun*s read McCarm^s. 

*' 366, middle of page, for (P. Mitis) read (P. ?) 

•* 372, fifth line of l829, for least read best. 

** 373, thirteenth line from below, for pressure read presence. 

'< 374, middle of page, for waste read coast 

" 380, second line from below, for transition read transfo 

" 381, first line above, the word kill should be quoted, thi 

" 381, sixteenth line from below, after not add accessible.^ 

«* 382, seventh line from above, for "30" read "300." 

'' 385, third line of 1867^ for compost read compact. 
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